
Latest awards for 
Military and Naval 
Aircraft give convinc- 
ing and overwhelming 
recognition to the two-row 
engine principle ... as devel- 
oped and perfected by Pratt & 
Whitney. New Pursuits for the 
Army will be powered by Twin 
Wasps. New Scout-Bombers for 
the Navy will be powered by 
Twin Wasp Juniors. Depend- 
able engines for high perform- 
ance aircraft. 
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J?ull freedom 
Kdways 

As millions upon millions of miles fly by, pilots, engineers and owners 
are as one in endorsing the continuing friction-free control made 
positive by Fafnir Ball Bearings. Confidence, thus attained, is the 
reflection of the unvarying high quality and sound engineering which 
characterize these "friction fighters". Quite logically, Fafnirs remain 
the standard by which all others are judged. The Fafnir Bearing 
Company. Aircraft Division, New Britain, Conn. — Atlanta — Chicago 
— Cleveland — Dallas — Detroit — Kansas City — Los Angeles — New 
York— Philadelphia. 



FAFNIR BALL BEARINGS 
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Regular 
Equipment 

on dme/wati /mdmq Planed 


M ORE Formica control pulleys and fairlead bushings are 
used on the leading planes than any other kind. For 
instance, at the last Los Angeles show, 1 3 of 16 entries were 
Formica equipped. 

The preference is based on good material and workman- 
ship — approved by the Army and Navy and other official 
bodies — and on quick service from a plant with ample equip- 
ment to get out the work. 

The line is complete. Pulleys are offered with several types 
of bearings to meet all specifications. The material is uniform 
because it is manufactured under very closely controlled 
conditions. 

Remember Formica when you next have pulleys to buy. 

THE FORMICA INSULATION COMPANY 
4628 Spring Grove Ave., Cincinnati, O. 



RESEARCH... 

The United States occupies a leading position in Aerody- 
namic development. In a large measure, this is due to the 
maintenance of research organizations where the perform- 
ance of aircraft and accessories can be studied and their effi- 
ciency can be accurately predicted * Pioneer has always appre- 
ciated the necessity of research.The recently enlarged Pioneer 
Laboratories are equipped with every scientific device for the 
development and testing of instruments * Pioneer Research 
is a further guarantee of the worth of Pioneer Instruments. 


PIONEER INSTRUMENTS 

PIONEER INSTRUMENT CO., INC • 754 LEXINGTON AVENUE • BROOKLYN, N. Y. 
A SUBSIDIARY OF THE BENDIX AVIATION CORPORATION 




Balanced- 


For better all-round performance you 
need a balanced aviation gasoline. 
One that saves on the warm-up and on 
the take-off, provides instant throttle 
response, maximum cruising range. 

Shell, with octane rating from 73 to the 
recently announced "100," is a bal- 
anced gasoline . . . balanced for quick 
starting, balanced for more 


revs during the take-off and climb, and 
balanced for lower fuel consumption. 

For further information about any of 
Shell's full line of highest grade air- 
craft petroleum products, write the 
Aviation Department of Shell Oil Com- 
pany, San Francisco, Shell Petroleum 
Corporation, St. Louis, or Shell Eastern 
Petroleum Products, Inc., N.Y. 
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"KORoDLESS” AIRCRAFT CABLE 



FLISHTEX fabric was used on the above and many other outstanding pioneering 
flights. It was good then, but is better now because it always keeps a step in 
advance of industry requirements. 

FLIGHTEX is economical. It lowers manufacturing cost because it provides an 
extra smooth surface for quick application of dope and reduces sanding to a 
minimum. 

FLIGHTEX has endurance. It stands up under the most adverse weather or climatic 
conditions, as proven by the experience of government air forces, airlines, com- 
mercial operators and private owners. 

FLIGHTEX will continue to set new standards to meet the ever increasing demand 
for performance and economy. 


Discuss your fabric problems with Val Dietz, Jr., in charge of sales and service for 
the past nine years. 



SUNCOOK MILLS 34 Thomas St NEW YORK CITY 
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AIRPLANE WHEELS • 
BRAKES - PILOT SEATS 
AND PNEUDRAULIC 
SHOCK STRUTS 



fizmtizUta the oaAtL 


aMuAa^tce 


BENDIX LANDING GEAR 
EQUIPMENT 


Flight-assurance begins with the take-off run, ends 
with the smooth, shock-free landing. Both are the seri- 
ous concerns of Bendix. Those important moments 
of ground contact today entail less and less nerve 
tension . . . become, more and more, matters of "pre- 
dictable precision". . . thanks to Bendix service-proved 
landing -gear equipment. 

Bendix airplane brake wheels, tail wheels, axles, 
brakes, brake operating cylinders, steerable and 
swivelable tail wheel knuckle assemblies, Pneudraulic 
shock struts and pilot seats — all contribute materially 
and reliably to the comfort, safety, mental ease and 
maneuverability of American aircraft. 

BENDIX PRODUCTS CORPORATION 

AIRPLANE WHEEL AND BRAKE DIVISION • SOUTH BEND. INDIANA 
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“Aviation . . . intends to assemble this va; 
formation) and make it useful to the cons 
aviator and the sportsman. It will follow ci 
the United States, and present the latest dev. 
and unbiased form. ... By recording the \ 

aeroplane is still maintaining its leadership ir 


st amount of (aeronautical in- 
tractor, . the engine maker, the 
instruction both abroad and in 
elopments in accurate, scientific 
vork of American aeronautical 
vare that the birthplace of the 
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"Apparatus that aids Aviators" 

(Sperry Folder No. 36), including 
drift sights and bank, inclination and 
incidence indicators. By that time 
work had been far advanced on auto- 
matic flight control for airplanes. Of 
immediate interest then was its ap- 
plication to the aerial torpedo, but 
from that research sprang the modern 
Gyropilot, now to be found as stand- 
ard equipment on most airliners. 

Associated with the Sperry interests 
today are a number of men whose avia- 
tion activities date back twenty years 
or more. In 1916, Thomas A. Morgan, 
now chairman of the board, was in 
charge of the aeronautical instrument 
department; Reginald E. Gillmor, 
president, was managing director in 
London; Elmer A. Sperry, Jr., now 
consulting engineer, was working on aviation development 
with his distinguished father. 

The name Curtiss is stamped indelibly on the minds of 
all who participated in military aeronautics during the 
War and in the pre-War period. The “Jenny" and the 
OX-5 were integral with the times. Their ancestors 
were the earliest Curtiss plane and engine produced at 
Hammondsport in 1907. Their descendants are legion. 
In 1915 a commission of British officers in America had 
declared that the JN was the most perfect airplane so 
far developed and within a year hundreds of them were 
in active service in British and American training centers. 
By 1916 Curtiss flying boats were well developed follow- 
ing Glenn Curtiss’ successful experiments of 1911. Multi- 
engined types were in existence at that time. Rodman 
Wanamaker's Transatlantic hope, the “America” was 
completed and the groundwork had been laid for the “F” 
boats (long remembered by naval cadets of the period) 
and for the famous NC boats destined to achieve fame 
as conquerors of the Atlantic. 

Parallel to Curtiss developments of twenty years ago, 
another company was forging ahead, later (1929) to join 
interests with it. Six years after Kitty Hawk, the Wright 
Company had been organized by Orville and Wilbur. It 
existed as a separate unit, supplying planes to the services 
and to private owners until 1916 when it was merged 



AVIATION 

August, 1936 





joined the company as quality 
manager in 1916. 

Following the War the Wright- 
Martin Company* was dissolved. With 
the Wright Aeronautical Corporation 
taking over all work on engines. 
I.ater (1922), by purchase, the com- 
pany acquired the services and ex- 
perience of Charles L. Lawrance. 
who had been engaged in the manu- 
facture of air-cooled engines since 
1914. Two and three-cylinder models 
had appeared and had been tested 
during the War, but it was not until 
several years afterward that both 
Army and Navy became sufficiently 
interested in radial types to encour- 
age development. The results of the 
I-awrence-Wright combination are 
well known. Whirlwinds and Cy- 
clones power many modern aircraft. 
It was a Whirlwind which carried 
Charles Lindbergh to Paris and to 
fame in 1927. 

Although the present Consolidated 
Aircraft Corporation (San Diego, 
Calif.) dates only from 1923, when 
it was founded in Buffalo by Maj. 
Reuben Fleet, one of its component parts — the Thomas 
Morse Aircraft Corporation, was an important production 
unit in 1916. “Tommy Morse” trainers and fighters were 
familiar sights on military flying fields in the War and 
post-War period. Among those now connected with 
Consolidated, however, are many whose aviation activities 
cover the twenty-year period. Major Fleet, then a mem- 
ber of the Washington State Legislature, was taking 
flight training which lead to his pilot’s license early in 



1917. C A. Van Dusen, now vice-president and sales 
manager was working in Glenn Martin’s Los Angeles 
factory in 1916. "Mac” Laddon, vice-president and 
chief engineer, was just on the point of leaving a long- 
standing connection with the Cadillac Motor Car Com- 
pany at Detroit to enter aviation. J. L. Kelly, factory 
superintendent, was then engaged in the selection and 
shipment of propeller lumber in Canada for the French 
Government, while Edgar N. Gott, assistant to the presi- 
dent, was, in 1916, one of the members of the corporation 
of Pacific Air Products Corporation, later the Boeing Air- 
plane Company. 

Among the pioneers of 1916 who are still active in the 
business is C. B. Kirkham. An engine designer for many 
years (he turned out his first design — for a motorcycle- 
in 1900), he was responsible for the famous OX-5 in 
1915 and the V-2 in 1916 in his capacity as engineer for 
Curtiss Aeroplane & Motor Corporation. In 1917 he 
is credited with building the first supercharger for aircraft 
engines in America. He is also an airplane designer of 
note, his work including his own ship in 1910, the Curtiss 
1S-T triplane of 1918 and a seaplane racer for Lt, Al. 
Williams in 1928. He is now engaged in the manufac- 
ture of engines and special aeronautical parts at his 
Farmingdale (L. I.) plant. 

The present United Aircraft group, although its osvn 
corporate history does not date back to the early days, 
includes in its present interests several units that were 
in business twenty years ago, and many “early-birds” arc 
also found among its officials. 

Earliest organized was the old Hamilton Propeller 
Company started in Seattle in 1909 by Thomas F. Hamil- 
ton, himself a pilot in those days. In 1916 he moved the 
plant to Milwaukee, later to be consolidated with the 
Standard Steel Propeller Company of Pittsburgh to form 
Hamilton-Standard, largest manufacturers of propellers 


in the world. Mr. Hamilton is now 
a vice-president and director of 
United Aircraft Corporation. 

Raycroft Walsh, president of Ham- 
ilton-Standard, ended the War a 
Major in the Air Corps. At one time 
he was in command of France Field 
in the Canal Zone. 

Chance M. Vought (wiio died in 
1930) organized the original Vought 
Company early in 1917. He special- 
ized in ships for the U.S. Navy, and 
today the products of the present 
Chance Vought Division are found on 
board most of our naval units. 

Igor I. Sikorsky began his work in aviation in Russia 
as far back as 1908 with a design for a helicopter. He 
produced his first airplane in 1910, and had a string of 
successful ships to his credit before 1916. By that date 
he had established himself as an outstanding contractor 
to the Russian Government, producing several multi- 
engined airplanes of remarkable size and performance. 
Forced out of Russia by the revolution of 1917, Mr. 
Sikorsky went to France where he turned out several 
designs for the French Government. In 1919 he trans- 
ferred his activities to the United States where he has 
established himself a world-wide reputation as a producer 
of large and efficient aircraft. 

Among the oldtimers now in United Aircraft . . . 
Frederick B. Rentschler, chairman of the board, was 
Captain in the Army, and an inspector at the old Wright- 
Martin plant in 1917-1S. . . . Donald L. Brown, presi- 
dent, was with W' right- Martin during the War. . . . 
George J. Meade, vice-president and chief engineer of 
Pratt & Whitney was an engine designer at McCook 
Field twenty years ago. . . . Eugene E. Wilson, head 
of Chance Vought Division, also senior vice-president 
and director of United Aircraft, supervised the manu- 
facturing and overhaul section of the Great Lakes Train- 
ing Station in the early days and served with the Battle 
Fleet, during the later part of the War. . . . Bernard L. 
Whelan, general manager of United Airports first soloed 
in 1913 an old Wright pusher, and he has flown practically 
everything with wings since. 

Glenn L. Martin built his first airplane in 1909 and he 
has been at it ever since. His first factory was estab- 
lished that vear at Santa Ana, Cal., and in 1913 he 
delivered his first plane to the U.S. Army. In the period 
1915-16 the company produced airplanes for the United 
States as well as for the government of Holland and 
the Netherland East Indies. Models then in production 
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were the TA (a 100 hp. hydro), the S (a 125 hp. hydro) and the R 
(a 125 hp. land reconnaissance plane). In September, 1916, Mr. Martin 
assisted in the formation of the Wright-Martin Aircraft Corporation, but 
withdrew shortly to form his own company in 1917. His original plant 
was in Cleveland, Ohio, later moved to the present magnificent layout near 
Baltimore. Long time a contractor to the Army and Navy, Martin entered 
the commercial field in 1935 with delivery to Pan American of three 
large flying boats (Model 130) now in Transpacific service. 

Guiseppe M. Bellanca is another oldtimer who was very active by 1916. 
He began his flying in 1906 in Italy, and by 1911 had completed his first 
airplane and had taught himself to fly in it at Mineola, L. I., U.S.A. Late 
in 1916 this airplane was still being used by students at Mineola. Mayor 
LaGuardia of New York learned to fly in it. In 1916 Mr. Bellanca joined 
the Maryland Pressed Steel Company in developing two military types 
for the Army Air Corps, but the War was over before these airplanes 
were placed in service. A list of Bellanca records during the last twenty 
years is impressive and much too long to reproduce here. Suffice it to say 
that Bellanca-built machines have been outstanding performers where 
long-range and ability to carry load was a primary requirement 

Twentieth anniversary of the Boeing Aircraft Company coincides with 
that of Aviation. In those twenty years the company has produced 2,000 
airplanes of 62 different types. In 1916 the first unit of Boeing’s factory 
was built on Lake Union in Seattle (in 1917 operations were moved to the 
buildings shown in one of the ac- 
companying photographs). The first 
production airplane turned out was the 
Model B & W, shortly followed by 
the C-4, a seaplane built to interest 
the Navy. Early in 1917 50 machines 
of this type were ordered. Early in ' 

’17 the organization began to grow. 

Among those who signed on at that 
time and are still with the company 
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AVIATION 

BACK in the days of wing skids, wires, and 
“inherently" stable airplanes, a group of 
scholars at M.I.T. listened to the enthusiastic 
exposition of a plan to accelerate the arrival 
of aviation's future. The name of the man 
with the idea was Lester Gardner. The idea 
was AVIATION. Thus this publication was 
founded in 1916, as Aviation and Aeronautical 
Engineering. In 1920 the Aircraft Journal 
was absorbed and the title became Aviation 
and Aircraft Journal. This was simplified to 
AVIATION in 1922. 

In 1927 came the first change in ownership. 
The new publisher was Earl D. Osborn, founder 
and president of Edo Aircraft Corporation. 
In 1929 the publication was again sold, this 
time to the McGraw-Hill Publishing Company. 

Past chief editors of AVIATION have been 
Ladislas d’Orcy, W. Laurence LePagc. Earl 1). 
Osborn, R. Sidney Bowen, Jr., and Edward P. 
Warner. 
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showed him that the most acrodynami- 
cally efficient monoplane would differ 
vastly from the sort in current general 
use. Here then was the stimulus which 
brought geodetic construction into 
existence. 

Optimum Monoplane 

His investigations showed that the 
desirable characteristics of a monoplane 
should be : ( 1 ) aspect ratio between 9 
and 10; (2) wing root depth-chord ratio 
not greater than 17 per cent; (3) great 
torsional rigidity of wing; (4) great 
stiffness and torsional rigidity of 
fuselage; and (5) very light structural 
weight. 

Features one and two are noteworthy, 
The selection of the monoplane form of 
high aspect ratio is based upon the 
theory that the lift of a plane may be 
approximately represented by a cylinder 
of diameter equalling the wing span. 
The magnitude of this cylinder is not 
altered by alterations in the chord. 

The high aspect ratio monoplane is, 
therefore, the form best suited to mod- 
ern performance requirements. Further- 
more, for maximum efficiency, the wing 
section must be relatively thin. No 
stressed skin monoplane has been pro- 
duced which meets both conditions and 
calculation suggests that no stressed 
skin monoplane can be so built within 
an economical weight limit. When the 
wing root thickness-chord ratio is held 
constant, it can be shown that with any 
given form of construction, the weight 
of a wing of constant area and wing 
loading and designed for equal speed 
varies directly faster than the square 
of the aspect ratio. This is the prac- 
tical form taken by the well known 
“cube law" of structures. 

According to theory the weight of 
geometrically similar structures goes up 
as the cube of the lineal dimensions, but 
inasmuch as such things as control rods 
and ailerons increase only slightly in 
weight, actually the weight goes up 
somewhere between the square and the 
cube of the dimensions. Thus, if two 
wings of constant area, loading, speed 
and thickness-chord ratio have aspect 
ratios of 6 and 9 respectively, then, in a 
given construction, the wing of aspect 

ratio 9 will weigh = 1.5 ,s or 

2.75 times the weight of the wing of 
aspect ratio 6. The result is that if 
aspect ratios sufficiently great to enable 
the monoplane form to be used to best 
advantage are to be employed, a very 
light construction is essential. But 
points (3) and (4) above must also 
be borne in mind, because lack of tor- 
sional rigidity in a wing leads to dis- 
astrous and generally fatal defects such 
as reversal of control, divergence and 
flutter. Lack of stiffness and torsional 
rigidity in a fuselage leads to vibration 
at some critical speed and to buffeting. 



Mr. Hibbard, of the Lockheed Air- 
craft Corporation, read a valuable paper 
before a German Aeronautical Society 
in which he quoted a typical average 
value of the aspect ratio of modern 
monoplanes of the order of 61. Com- 
pare this with the 9 to 10 figure de- 
manded theoretically to meet the condi- 
tions laid down by Mr. Wallis. Stressed 
skin construction has been widely 
adopted in order to obtain torsional 
rigidity at high speeds; but aircraft 
built in this way usually possess only 
the minimum factor of strength neces- 
sary to secure a certificate of airworthi- 
ness. Mr. Wallis demonstrates that ma- 
terial used in the form of a skin is in 
the worst form for resisting load, al- 
though its position in the structure is 
the best. Material used in the concen- 
trated form of rods, bars or tubes is 
capable of developing far higher 
strength than when in plate form. 
Stressed skin constructors must there- 
fore choose between a low factor of 
safety, with its consequential low load- 
ing on the aircraft, or a very heavy 

In brief, investigation showed that 
progress in performance ivas being 
blocked by structural limitations. The 
geodetic construction is the method ad- 
vanced by Mr. Wallis to clear the way. 

Why “Geodetic”? 

A geodetic line may be defined as 
the line that will be taken up by a 
flexible string when tightly stretched 
over a curved surface between two 
points lying in that surface. An alter- 
native definition is: A geodetic line is 
the shortest distance between any two 
points in a curved surface, when the 
path lies wholly in the surface. The 
word geodetic is the adjective; geodesic 

Geodetic construction gives the stiff- 
ness obtained by the stressed skin owing 
to the advantageous position of the ma- 
terial, and at the same time it gives the 
strength obtained by using material in 
the form of bars or tubes. Such con- 
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centratcd members lie wholly on the 
curved surface of the body and are 
made to follow' geodetic lines traced out 
on the surface. We now see the reason 
for the diagonal pattern formed by the 
web of geodetic members under the 
coverings of the wing. The neutral axes 
of the members are arranged as 
geodesics in the curved surfaces of 
wings and fuselage. If one looks along 
inside a geodetic fuselage one sees these 
curves more plainly than in a wing. The 
members wind round and round, cross- 
ing one another and forming a sort of 
two-way spiral. 

This spiral is a system of balance, 
each geodesic balancing the other. And 
it is important to note that the balance 
is instantaneous. There is no lag while 
loads are being accepted. The structure 
is stiff in torsion. There have been two 
entirely geodetic ships built for the 
Royal Air Force, the Vickers Wellesley 
and the new' Vickers twin-engined mid- 
wing bomber, which, at the time of writ- 
ing, is unnamed and which made its 
first public appearance at the Royal Air 
Force Display at Hendon Aerodrome on 
the 27th June. 


Performance Improved 

Calculation shows that if the load of 
the Wellesley were devoted entirely to 
fuel, a distance of 8,000 miles could be 
flown non-stop in still air, or much 
greater than the existing world's record. 
A direct comparison with a machine of 
normal construction shows that geodetic 
construction enables the useful load to 
he increased by 500 lb., the top speed 
from 144.5 rn.p.h. to 183 m.p.h.. the 
service ceiling from 17,200 ft. to 21,- 
400 ft. and the range from 550 miles to 

l , 360. At the other end of the scale, the 
landing speed goes up only from 58 

m. p.h. to 58.5 m.p.h. In other words, 
range has been increased 2.44 times and 
performance in general has been ad- 
vanced with but negligible increase in 
landing speed. 

It is wortli recalling that the Fairey 
Monoplane (Napier engine) that was 
especially built for maximum range, but 
constructed along conventional lines, 
was designed for a range of 5,500 miles, 
then about the limit of possibility. Mr. 
Fairey said at the time (1929) that re- 
traction of the undercarriage would 
have increased the range by about 1,200 
miles. The geodetic construction has 
enabled a machine to be built, not spe- 
cially for range, but for Army co- 
operation duties, which puts the whole 
matter into a different perspective, and 
which enormously raises the figure then 
regarded as the absolute limit of possi- 

Two more features of geodetic con- 
si ruction remain to be examined: its 
ability to meet the modem demand for 
glossy wing and fuselage surfaces (a 
demand which has resulted from in- 
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vestigations into the effects of rough 
surfaces upon the boundary layer), and 
its suitability for mass production. 

So far, fabric coverings have been 
favoured for geodetic airplanes. They 
may be applied directly to the geodetic 
members or to light stringers laid on 
top of them. But metal or plywood 
coverings can be used equally well. Mr. 
Wallis has devised a system for attach- 
ing the fabric which, in conjunction 
with suitable lacquers, enables a highly 
polished surface to be obtained. The 
new Vickers twin-engined bomber has 
a surface which, although showing the 
ridges where the stringers go, is as 
smooth as that on stressed skin all- 
metal machines. 


For quieter ships 

An incidental advantage of the geo- 
detic system is the reduction of flight 
noises. It seems that the geodetic web 
is not resonant and that it acts as a 
deadener to sound. 

As for the system's suitability for 


mass production, methods have been 
evolved which I need not go into here. 
It seems certain that if the geodetic 
construction exhibits no unsuspected 
faults, and if it gives the performance 
gains which calculations and the early 
test flights of the Wellesley and the 
twin-engined bomber indicate, methods 
will be developed for producing it 
quickly and in quantity. Already Mr. 
Wallis has devised special means of 
constructing fuselages and wings on a 
series production basis. 

Other advantages 

Certain other possible future advan- 
tages of the method have been foreseen. 
For example, the emptiness of the in- 
side of the wing would enable a tele- 
scopic form of wing to be employed. 
A wing of variable area would then 
become possible. 

Another advantage to be derived 
from the “emptiness" of the wing or 
fuselage is the increased facilities for 
housing crew and passengers. 
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So many and so marked are the 
advantages offered by the geodetic 
construction, that one begins to won- 
der whether there is not a catch in it 
somewhere. All that can be said at 
present is that no signs of any unsus- 
pected difficulties have turned up. There 
have been, as there must be in all new 
things, many minor difficulties, but 
nothing has occurred which tends to 
invalidate the theory or to cast doubt 
upon its possibilities. All the flying 
that has been done, and all the calcula- 
tions and testing, including the load 
testing at Farnborough, have gone to 
bear out the inventor's claims. The 
order by the Air Ministry of the Vick- 
ers Wellesley in quantity is proof. 

It has been suggested more than once 
that the Wellesley should make an at- 
tempt upon the world’s long distance 
record. Even if no attempt on the 
world’s record is made, the experience 
of the Royal Air Force squadrons which 
are to be equipped with the Vickers 
Wellesley should provide sufficient data 
to prove the claims that have been made. 
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Greatest altitude, and the A. Felix du 
Pont prize for first to exceed the 
national record, Emerson Mehlhosc, 
6,516 ft. 

Duration (made in the Buxton 2-place), 
Jay Buxton and Albert Slatter, 8 
hours, 48 minutes. 

Barograph, donated by Mrs. Warren 
Eaton, for greatest distance and re- 
turn, won by Richard C du Pont, 
with a flight of 18.5 miles and return. 

Toledo Glider Club Trophy and $50 
for greatest airline distance with a 
utility, to Henry Wightman, 135.5 
mi. His ship won the Wightman 
Trophy and $50, donated by his 
mother, for greatest cumulative dis- 
tance with a utility (187.5 miles). 

Total time for the meet came to 353 
hours, 49 minutes, and aggregate dis- 
tance. on flights exceeding the 5-mile 
point-award minimum, totaled 1,283 



take-offs. 


safety device to cut the rope instantly 
if the release on the glider should jam. 
The drum has a deep groove at the 
outer end to provide slow speed and 
greater power to overcome starting 

The success of the 1936 contest has 
crystalized plans for an international 
gathering next year at Elmira. Invita- 
tions will be sent to all member coun- 
tries of the Istus (international com- 
mission for the study of motorless 
flight), as well as to Russia and Japan 
who are not members but have been 
developing soaring activities. It is be- 
lieved that important records could be 
made by American and foreign pilots 
because of the unique meteorological 
conditions in this country which are be- 
lieved to be superior to those of Central 
Europe. Richard C. du Pont will go 
to Germany and Mrs. Warren E. Eaton 
to England as members of a new plan- 
ning committee of the Soaring Society 
to make the arrangements. 


Flights and Records 

Although the meet got off to a slow 
start its opening days were featured 
with greater activity than those of the 
last year’s contest. Most of the im- 
portant records were made, however, 
during the closing week-end of July 

The prize-winning and other out- 
standing flights this year follow: 
Greatest airline distance (14.6 miles), 
which carries with it the gold cup 
and $500 of the Vincent Bendix 
Trophy, Chester J. Decker, who also 
won the lion's share of the A. Felix 
du Pont prize of $1,500 for greatest 
number of points, and the Edward F. 
Evans Trophy signifying national 
championship. 



■Hour one tnanu^actuAefr i.av-ei. 

SPOT 

CASH 




(nj 5/aot tveldcng aiuminunt 

auotfd in. [Modudion 

By C. Weston Steward 


S INCE October 1, 1935, the Chance 
Vought Aircraft, Division of 
United Aircraft Corporation, has 
been making an average of more than 
12,000 spot welds a day with aluminum 
alloys. The equipment was designed 
principally by Mr. D. I. Bohn of the 
Aluminum Company of America (See 
Aviation, August, 1934), in collabora- 
tion with engineers from Chance 
Vought, Westinghouse, General Elec- 
tric and Federal Machine and Welder 
Company, and was built by the latter 
company at their plant in Warren, 
Ohio. It was installed the latter part 
of September, 1935, and was immedi- 
ately put on production work with two 
shifts a day. The welding machine has 
a throat depth of 36 in. and produces a 
maximum welding current at the elec- 
trodes of 36,400 amps. The nominal 
rating of the welding transformer is 
300 kva., but it has a peak rating of 
over 600 kva. The timing control is a 
Westinghouse electronic type known as 
the Ignitron which has no contactor or 
other mechanically moving parts in 
the actual timing circuit. Control from 
4 cycle (60 cycle a.c.) to 10 cycles is 
available. Welding current is con- 
trolled by means of an auto-transformer 
provided witli 40 tap changes. Elec- 
trode pressure is supplied and controlled 
by air pressure. An automatic valve 
maintains the pressure at a constant 
pre-set value. The machine is oper- 
ated by a foot switch which, through a 
system of relays in the General Electric 
sequence panel, operates a solenoid air 
valve. This valve in turn admits air 


to the cylinder and brings the electrodes 
together. When the maximum desired 
pressure is reached, a pressure oper- 
ated switch fires the large, mercury 
pool tubes allowing the welding current 
to pass. When the tubes quit firing 
another set of relays releases the pres- 
sure and opens up the electrodes ready 
to start again. The whole sequence 
takes something like one-half second, 
depending on the adjustment of the 
apparatus. 

Heat-treated aluminum alloys up 
to 4 in. thick can be welded with the 
arms set at a 10 in. gap, and, with 
either a 20 in. gap or with the vertical 
arm in use, the machine will handle 
1/16 in. material. 

Production Problems 

With accurate equipment available, 
as described above, the first major 
problem in producing satisfactory welds 
in production was taken care of. This 
provided accurate control of three of 
the variables involved ; welding current, 
time, and pressure. This accuracy is 
important, as work turned out on 
equipment previously in use proved to 
be erratic and made spots which looked 
good externally, but when studied 
micrographically were found to be ir- 
regular in shape and size. A compari- 
son of specimens made on the two 
machines is shown in an accompanying 
picture. 

The second major problem was to de- 
velop good operators. No matter how 
good the equipment, a poor operator 
can make satisfactory production weld- 


ing impossible. The most valuable 
asset for a prospective operator is will- 
ingness to follow instructions. Pre- 
vious experience with spot welding 
of steels is more likely to be a handicap 
than a help. Of six men who have 
been trained by the author at Chance 
Vought and Sikorsky, the four who 
made good had no previous experience 
with spot welding of any kind. 

The first step in training a new man 
is to demonstrate to him the difference 
between a good spot and a bad one, 
and to explain what conditions cause 
poor welds. Once he is acquainted 
with the basic principles, he is allowed 
to try a few samples and sec for him- 
self how they work out in practice. 
He is then put to work as a helper with 
an experienced operator and gradually 
allowed to take over production work 
— starting, of course, with small, simple 
pieces. When he is ready to be re- 
leased, full time, on production work, 
he should be cautioned that quality is 
far more important than speed. Speed 
is something which will develop nat- 
urally as a matter of practice. Close 
supervision is desirable for some time 
to make certain that he is handling 
all types of work properly. Even with 
experienced operators, the author finds 
it necessary to make corrections in 
technique from time-to-time. although 
lately it is more because of changes 
conforming to research developments 
than for any other reason. 

To eliminate "buck passing" when 
any poor work is done, it is advisable to 
provide each operator with a rubber 
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<3u£.0na*u AIRLINE 


By llo«l»4\v II. Jackson 

Vice-President and General Manager, 

Hampton Air Service 

With feeder line development the next 
important job for fixed base operators to 
do, it should interest them to knoiv how one 
man gets $1500 per month gross out of a 
Stinson Reliant during the summer season 



T HIS never would have happened 
if Manufacturer Louis Root had 
not been a lover of nature and 
enjoyed the birds and flowers in the 
garden of his Southampton (L.I.) 
estate. But he did, and accordingly he 
set about to find some way of traveling 
back and forth between his New York 
office and his summer home a hundred 
miles away without wasting most of his 
business day in the process. Then he 
met the author, and in 1935 there began 
a series of studies of the problem which 
led to the inception of a one-man air- 
line competing with the "Cannonball," 
fastest commuter's train connecting 
New York and Southampton. 

The result of the first year's operation 
was so successful that service was re- 
sumed and improved this summer, with 
the hope of making it a financial as well 
as an operating success. 

Five mornings a week the five-place 
Wright-powered Stinson leaves the 
country at 8 and lands its passengers at 
Holmes airport in New York at 8:40. 
Taxicabs meet the plane for the ten- 
minute run to Queensborough Plaza, 
whence a 5-cent fare carries passengers 
to any point in the city served by the 
three subway systems. One hour and 
fifteen minutes from home doorstep to 
city desk in uptown New York, and 
about ten minutes longer for the Wall 
Street district, is a clear saving of an 
hour and a quarter on each trip com- 
pared with the “Cannonball." In the 
evening, passengers leave the Plaza by 
taxi at 5 :17 ; the plane takes off at 5 :30, 


with a 35-minute schedule eastbound 
to Hampton Airport, beating the train 
which left the city at 3 :55. 

Hampton Air Service, Inc., whose 
one airplane is bringing in a gross 
revenue of over $1,500 a month during 
the summer, is an example of what a 
one-man airline can be made to do. The 
pilot goes by the title of vice-president 
and general manager, and as such 
divides his time between managing the 
local Hampton Airport, which is oper- 
ated directly by the company, and con- 
ducting the airline. 

The payroll is limited to the pilot- 
manager; a licensed mechanic and two 
or three helpers, who take care of main- 
tenance and do work for the many 
private owners who visit or base at 
the field; and a secretary-hostess, who 
also divides her time between the air- 
line and other more general airport 
duties. Passenger booking is handled 
through hotels and real estate offices in 
Southampton, on a 10 per cent com- 
mission basis, and through Air Line 
consolidated ticket offices and Mr. 
Root’s business office in New York. This 
arrangement saves a good part of the 
traffic overhead of office rents and sal- 
aries with which a larger airline must 
be burdened. 

The general manager must get up 
early in the morning to perform the 
varied duties of the many employees of 
a more pretentious organization. First 
he makes a 6; 15 a.m. weather forecast 
from radio reports, from WWU at 
Elizabeth, N. J., and from local con- 
ditions; he acts as plane dispatcher, 
basing his decisions on his own fore- 

responsible for seeing that the mechanic 
and helpers keep the airplane spotless 
and in perfect operating condition; he 
directs traffic and traffic promotion, 
spending every day in New York from 
9:30 to 5 handling correspondence, at 


the telephone, or making personal calls 
to solicit business, and he pilots the air- 
plane. In the evening he becomes the 
director and goes over the necessary 
reports and other paper work with the 
secretary, checking the accounting, and 
gloating over the day’s cash receipts. 

Both airplane and pilot are available 
for charter flights out of New York 
City during the day, and from Hampton 
Airport in the early morning, late 
afternoon, night, and on week-ends, so 
far as they can be arranged without 
interrupting the daily schedule. About 
50 hours of such flying is anticipated 
for the 1936 season at 20 cents per mile, 
which equals about $28 per hour. This 
is an important addition, both to in- 
come and to building up total airplane 
time in order to cut the fixed hourly costs. 

During the four-months’ period from 
the first of June to the end of September 
last year, Hampton Air Service rec- 
ords show 151 flights completed out of 
167 scheduled (performance average, 
90.42 per cent) and a total of 257 pas- 
sengers carried. The 110 hours of fly- 
ing on schedule was augmented by 143 
hours of charter, solo, and personal 
trips by Mr. Root so that the cost per 
airplane-hour was reduced to the neigh- 
borhood of $18. The slightly larger, 
25 m.p.h. faster, and more expensive 
Stinson now being operated is costing 
about $25 per round trip to New York 
of one hour and fifteen minutes, so that 
a 50 per cent increase in passenger 
revenue over last year will provide free 
daily air commutation to the backer of 
the project and will actually return a 
net profit for the season. With only a 
small four-passenger airplane it would 
still not be possible to make a profit on 
an annual basis, however, for without 
frequent private use of the airplane the 
weight of fixed charges during eight 
months of inactivity would have to be 
overcome by a profitable busy season. 

Rates for the 82-mile flight have been 
established at $7 one way (a reduction 
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of $1 from last year), $12 round trip, 
with a 30-day limit, and $5 per trip on 
a twenty-trip ticket which sells for $100. 
The latter equals 6.1 cents per mile. 
Although none of these tickets were sold 
last year, several of last summer's 
occasional patrons have returned to pur- 
chase them for the present season. The 
ticket, which is punched when presented 
at the airport, may be used by any mem- 
ber of the family or his guest, with the 
simple provision that no ride be resold. 

When a second full load can be 
booked, especially on Friday afternoons 
when everybody seems in such a hurry 
to leave the hot city, an extra schedule 
at 4 o’clock is run with the Stinson, or 
an outside plane may be chartered for 
a second section at 5 :30. Four one-way 
tickets cover the cost of deadheading 
this extra back to New York, and when 
four season-ticket holders are carried, 
bringing in only $20, the loss is charged 
up to creating good will and building 
up the business. 


When the fog rolls in 

The principal operating difficulty lies 
in a local weather condition peculiar to 
the south shore of Long Island, making 
accurate forecasting a real difficulty 
and 100 per cent regularity a practical 


impossibility. Morning and late after- 
noon fog, several hundred feet thick, 
rolls in from the ocean fairly often in 
June and early July, and with a single- 
motored landplane no flights are at- 
tempted without an assured 500-ft. ceil- 
ing. The terrain along the airline is 
fairly level with two large intermediate 
airports, but generally when ceilings 
are under 1,000 ft. an alternate route is 
flown, following the outer beach along 
Great South Bay, practically a continu- 
ous emergency landing strip. 

Use tico way radio 

Two-way radio is carried, although 
there is no ground station at Hampton 
Airport. The airplane transmitter is 
used to give periodic position reports 
which are picked up by the airport all- 
wave receiver, as well as to request spe- 
cial weather reports from Newark when 
necessary. The additional safety which 
radio gives in doubtful weather is real- 
ized and appreciated by the passengers. 

When a morning or afternoon fore- 
cast indicates probable or even possible 
inability to complete a scheduled trip, 
passengers are notified of the fact by 
telephone by the pilot long enough in 
advance to take trains and still reach 
their destination in time for previous 
appointments. On only one occasion 
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during the 1935 season was a trip can- 
celled without giving advance warning. 

In addition to personal calls on pros- 
pects in their homes and offices, a mail 
advertising campaign has been directed 
at the 300 or 400 wealthy summer cot- 
tagers in the Hamptons, stressing the 
point that it is actually less expensive 
to commute daily by air at $50 per week 
than it is to maintain a town house or 
apartment in the city throughout the 
summer, going down to visit the family 
only on week-ends. If this campaign 
produces sufficient support, Hampton 
Air Service will operate a ten or twelve- 
passenger multi-motored airplane dur- 
ing the 1937 season. A large seaplane 
or amphibian to the city-owned landing 
at the foot of Wall Street would also 
give many obvious advantages over the 
present service. But it may be seen 
that such an expensive service, for only 
four summer months, could be safely 
started only after several season tickets 
for daily seat occupancy had been 
assured. In tile meantime, a one-man 
airline is actually running back and 
forth, getting operating experience over 
the route and testing operating prac- 
tices, with a degree of regularity and 
safety that is building up public confi- 
dence to the point where a much en- 
larged service may be supported. 
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WITHOUT ARMOR 

stripped ihe armor of every nation in war. . . . Wc can no 
longer protect our families with an army. . . . Every institution 
which we value most is laid open to bombardment." 

world would do well to heed. Simply and sincerely, he put into 
plain language facts at which diplomats and military brass hats 
have boggled for the last ten years. His speech in Germany 

national relations. 

The facts are not new. Those of us who have watched the 

been aware that it is the most potentially dangerous weapon 

equal. Unfortunately, it is. at the same time, an offensive 
arm of the first order. Here in America, where air distances to 
the nearest probable enemy are very great, it has been relatively 

the situation is entirely different, for distances from capital to 
capital are well within the flying range of machines of even 

of civil populations that staggers the imagination. 

High time, then, that someone cried "Halt!** before the 

ploughshares beaten into swords. Now, however, comes one who 
Paris and Rome had best listen carefully and display some of 
fine morning they waken to find that the bear they have had by 


MEN WANTED 

F OR the last five years our files 
have been full of letters from 
people looking for jobs in aviation. 
Now, almost over-night, the situation 

ing up with letters from the industry- 
asking for men, — more men. 


As we see it, this situation is neither 
temporary nor to be taken lightly. 
Considering the probable expansion in 

next five years the need for new per* 


the situation would nt 


re not so high 
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but quality, and the supply of really 


limited. 

Fortunately there are a number of 
excellent civilian aviation schools in 
the country which are well staffed and 
well equipped to turn out trained men. 

given exact specifications covering the 
kind of men the industry really 


alike will find thnt cooperation with 
the school people will case their future 
personnel problems. Unless they arc 
willing to inaugurate their own train- 
ing departments, an expensive pro- 
cedure at best, it is the only way 

of men they need when they want 


F OR YEARS it has been common 
practice for railroads to finance 

ing trust certificates. Something like 

are now outstanding covering freight 

aviation interests in the United States 
have been able to finance their pur- 
resorting to public borrowing. Now, 

ment programs under way, and with 
mail revenues cut to the bone during 
the post-cancellation period, reserves 
have been seriously depleted and 
working capital is scarce. Recently 
one of the major systems has taken a 

the issuance of trust certificates. 

a possible way for more than one line 
to put through a modernisation pro- 
gram at a time when revenues are 
generally below expenses. We hope, 
however, that the period for such a 
necessity may be short. We sincerely 

saddled with the burden of long-term 
debt that is the ever-present nightmare 
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What's netc in aircraft, engines and major accessories 


Ryan’s New ST Series 

Three ships are offered with Menasco 
power plants of 95, 125 and 150 hp. 


After the close of the midsummer ATA maintenance meeting 
(news Section) we dropped down to San Diego and spent the 
best part of a day with Claude Ryan and Earl Prudden at their 
Lindbergh Field base. The Ryan Aeronautical Company shops 
were busy turning out 1936 versions of the Model ST two- 
seater. Already they have produced as many ships this year as 
they did in the entire year of 1935. 

High spot of the visit was a chance to fly the new ST. We 
went out with John Fornasero, Ryan's chief test pilot. We fol- 
lowed him through for a take-off and a landing, and then tried a 
couple ourselves which turned out not too badly, considering 
that we have done comparatively little active flying of late. The 
ship is a joy to fly. She is light and quick on the controls, but 
stable enough so that it does not have to be flown constantly 
even in fairly gusty weather. She made good turns, “feet off,” 
and would fly comfortably “hands off” for extended periods. 
Fore and aft trim by means of the elevator tabs was found to be 
very effective. 

Lateral control at stall was unusually good. Stalled, power off 
or power on, the ship responded quickly to lateral stick move- 
ments, and showed no tendency to slip off into a spin, right or 
left. Spin qualities appear to be good regardless of position of 
the flap. Recovery is quick. As flap is lowered time for re- 
covery decreases. 

In landing, with the flap full down, we found no evidence of 
tail buffeting or blanketing, the ship being under positive lon- 
gitudinal control at all times. The flap makes possible a steep 
approach glide. The actual landing speed appeared to be rea- 
sonably low, and the ground run, with full brake application 
was very short. 
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minum assemblies in the ship. It is of 
a built-up welded sheet steel and car- 
ries the front spar fittings as well as 
the points of attachment for the diag- 
onal wing bracing struts and the up- 
per bracing wires. 

The whole engine installation forward 
of the stainless steel fire wall comes 
off as a unit by disconnecting four 
main bolts and the engine controls. 
This power unit is of simple design, 
clean cut, and makes the whole engine 
completely accessible for servicing when 
the cowlings are removed. A simple 
modification of the engine bearers takes 


Thanks to the oval fuselage section, 
vision from either cockpit is excellent. 
The wing is set well aft and does not 
interfere seriously with the field of 
vision forward and downward. We 
flew from the rear, but had no trouble 
at all in seeing all that was necessary 
of the ground as we approached by 
very little movement of the head. Cock- 
pits are narrow, but are plenty wide 
enough for comfort. The Windshield 
designs are such that cockpits are free 
of any objectionable airblast. 

Controls are simple and do not clut- 
ter up the cockpit. Heel actuated brake 
pedals are attached to the rudder pedals. 
Elevator tab control is obtained by 
moving fore and aft a light cable that 
runs through the cockpit just under 
the throttle. A short lever for lock- 
ing the swiveling tail wheel (during 
cross-wind landings) is located on the 
Boor just beside the stick. Older ST 
models had the flap control in the form 
of a short crank located near the floor 
on the right-hand side of the rear cock- 
pit, but new models carry a direct-act- 
ing lever in about t' 


e location. 




Pulling the lever full back puts the 
flap full down — throwing the lever for- 
ward puts the flap back into normal 
position. Flaps can be locked in any 
intermediate position also. The action 
is much faster than with the older 
crank-type installation. The seats are 
of the bucket type arranged to take 
seat-pack parachutes. They arc fitted 
with comfortable backs and head rests. 
Instrument board arrangement is simple 
and efficient. 

Going down the Ryan factory pro- 
duction line, we were struck by the 
rugged simplicity of the ship in all its 
parts. The fuselage is of a full mono- 
coque pattern. Skin plating is of 
heavy gage Alclad riveted to drop- 
hammer-formed dural rings. There are 
no fore and aft members except for 
a couple of inverted U sections riveted 
inside the skin running from the upper 
engine mount connections at the fire 
wall to points aft of the rear cockpit 
to carry the loads around the cockpit 
openings. Most ingenious is the main 
fuselage ring located just ahead of the 
front cockpit, one of the few non-alu- 


care of the three alternate Menasco 
power plants. As a result of continu- 
ous research, the 1936 STs have a new 
type of engine baffling which provides 
adequate cooling under all possible con- 
ditions of outside temperature. 

Landing gear of the latest STs is 
basically the same as for older models. 
Main wheels are 18x8x3 Goodyear Air- 
wheels with mechanically operated 
brakes. Shock absorbers are of the 
oleo type. All bearings are fitted with 
bronze bushings readily replaceable. 
Tail wheel is 8 in. in diameter, stream- 
lined, mounted on a trombone type 
rubber shock absorber. It is full swiv- 
eling, with lock controllable from the 
cockpit. A recent improvement is the 
manufacture of all pants and fairings 
of Alclad dural instead of the softer 
aluminum sheet formerly used. The 
drop-hammer-formed Alclad is stiff and 
rigid, and withstands normal wear and 
tear readily. Pants are quickly remov- 
able for wheel and brake inspection. 

Wings are of the same general type 
of construction as former models with 
solid spruce spars, aluminum alloy 


AVIATION 
August, 1936 


37 






ribs, steel compression members and 
fabric covering. Leading edge is cov- 
ered with 17ST sheet to a point well 
back of the front spar. Ailerons have 
steel tube spars with aluminum alloy 
ribs, with leading edges covered with 
dural. They are push-pull tube op- 
erated, with differential action. Flaps 


are of similar construction to the ailer- 
ons. By the lever action described, they 
lower to a maximum of 30 deg. Tail 
surfaces are constructed entirely of 
aluminum alloys in the form of tubular 
spars and stamped ribs. Elevators and 
rudder are of the same construction. 
The entire assembly is fabric covered. 

In addition to the wheel pants men- 
tioned above, all motor cowling, fil- 
lets and other fairings formerly made 
of ordinary aluminum sheet are now 
made up from 17S or 24S Alclad, 
which arc considerably stronger and 
more durable, Alclad shapes do not 
have the tendency to harden and crack 
which is exhibited by some of the ma- 
terials formerly employed. The instal- 
lation of drop-hammers and of im- 
proved sheet metal forming processes 
have made these changes possible. 

An optional feature now being widely 
used is an auxiliary gas tank which can 
be placed in the front cockpit instead 
of a passenger to increase the range 
of the ship from 400 to 650 miles. This 
tank can be installed or removed 
quickly. It is Department of Com- 
merce approved and does not affect the 
total weight or balance of the airplane. 
For use with the front seat tank in- 
stallation, a removable front cockpit 
cover is available which hinges open 
for baggage. 

Three models are now available all 
manufactured under Department of 
Commerce ATC Nos. 541 and 571. The 
general specifications and performance 
figures are given above. 


Wright Cyclone Series G 

New 1,000 lip. engine announcement marks tenth 
anniversary of Cyclone development 


Coincidental with the tenth anniver- 
sary of Wright Cyclone engine develop- 
ment comes formal announcement of 
the R-1820-G series, most powerful of 
the Wright line, which is being used in 
the Douglas Flagships of American 
Airlines and the Douglas and Boeing 
bombers now on order by the U.S. 


Army Air Corps. Early engines in the 
series have been used in record-break- 
ing flights of Howard Hughes and 
General Frank M. Andrews of the Gen- 
eral Headquarters Air Force. From 
now on they are to be available for both 
domestic and export sales. 

In the decade of developments which 


led to the commercial production of the 
present model, power output has been 
increased 100 per cent and specific 
weight reduced by approximately 50 
per cent. Specific fuel consumption of 
the new Cyclone is given as ,43 lb. per 
brake horsepower-hour, at cruising 
horsepower. 

Improvement in sand foundry tech- 
nique has been one of the most im- 
portant factors in lifting the limits of 
performance of radial air-cooled en- 
gines. It is through progress in making 
aluminum alloy castings that it has been 
possible to produce cylinder heads with 
cooling fins of greater depth and closer 
spacing than those of earlier models. 
The G Cyclone engines have 175 sq.ft, 
or nearly double the effective cooling 
area of previous models. The fins 
have been distributed in such a way as 
to provide uniform cooling over the 
entire combustion chamber including 
the spark plug bosses and the exhaust 
valve seats, notorious hot spots, and the 
fins have been carried high up in both 
intake antf exhaust valve regions. A 
finned spark plug with longer threads, 
larger heat dissipation areas and im- 
proved electrical construction is used, to 
reduce detonation and minimize the dif- 
ficulties arising from lead deposits on 
electric parts. 

Valve mechanism is completely en- 
closed in boxes cast integral with the 
cylinder head and lubrication is of the 
automatic type. Oil is metered through 
the push rods to the rocker arm bearing 
and returns to the engine through the 
push rod housing, forming a completely 
internal lubrication system. 

Induction passages to the intake valve 
have been redesigned to reduce resist- 
ance to gas flow and temperature rise in 
the system. Cylinder assembly consists of 
forged Nitroloy cylinder barrels which 
are screwed and shrunk into the cast alu- 
minum alloy heads. Service life of the 
cylinders has been increased by Nitrid- 





mg the inner surfaces of the barrels. 

Sodium cooled exhaust valves are 
faced with stellite acting against stain- 
less steel seats to resist deterioration at 
high temperatures and the action of lead 
compounds in combustion. 
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Delta is proving the 
dependability of these products 


F lying Stinson DeLuxe Low-Wing Trans- 
ports and Lockheed All-metal Electras, 
Delta’s latest available report shows their 
routes are operating more than 99% on 
time. This is a tribute to Delta operating 
skill . . . and a tribute, too, for Texaco 
Aviation Products. Delta has used Texaco 
exclusively ever since engaging in the pas- 
senger transport business. 

Thousands of flights have proved to 
Delta the dependability of Texaco Aviation 
Gasoline . . . that it is fast starting, quick 
accelerating, non-detonating . . . powerful. 


Delta has proved that Texaco Airplane Oils 
maintain pressures at high temperatures — 
reduce wear — and are free from sludge 
and carbon forming elements. 

You, too, can get the same dependable 
operation with Texaco Products because 
they were refined especially for aviation use. 

A Texaco representative will be glad to 
provide practical engineering service to 
prove the economies of Texaco Products. 
THE TEXAS COMPANY 
135 East 42nd St., New York City 
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Pistons are cross-ribbed on the under 
side of the head to increase their 
strength and their skirts are slightly 
longer than those of previous Cyclone 
models, to increase bearing surface and 
reducing the tendency to "rock” in the 
cylinder. 

The connecting rod system is conven- 

design of the master rod to equalize 
stresses have resulted in a stiffer unit. 
Knuckle pins have been increased in 
wall thickness and a tighter lit in the 
master rod flange is provided. Im- 




proved seating surfaces for the pins 
have been obtained by providing a mir- 
ror finish in the knuckle pin holes. The 
crank pin hole in the master rod is also 
polished to provide a more nearly per- 
fect bearing surface between the rod 
and the steel shell at the high lead 
bronze crankpin bearing. Both the 
knuckle and wrist pin bushings of the 
articulated rod and the piston pin bush- 
ings of the master rod arc rolled bronze 
spun into position. This process in- 
creases the strength of the end of the 

Excepting minor modifications in the 
detailed dimensions, the crankshaft of 
the Cyclone G is similar to that of the 
F scries. An important feature of the 
crankshaft is the installation of the 
dynamic damper first introduced in the 
F-50 Cyclone series. (For details see 
Aviation, June 1935.) 

Detailed modification to increase 
strength and withstand higher stresses 
are the principal differences between 
the crankcases of the G and F series 
Cyclones. Excepting the nose section, 
the cases of the G series are identical 
for direct drive and geared models. The 
main section carrying cylinder founda- 
tions is in two symmetrical parts, joined 
by nine through bolts. Main crankshaft 
bearings and cam drive gear assembly 
are carried in this section. The nose 
section encloses the cam mechanism, 
valve tappets and guides, crankshaft 
thrust bearings and reduction gearing 
in geared engines. Oil passages arc 
drilled in this section for valve gear 


lubrication. The nose section also car- 
ries the governor for the constant speed 
propeller. Immediately behind the main 
section is the mounting section having 
nine equally spaced lugs — integral with 
the case. This section forms the front 
wall of the supercharger diffuser dis- 
tribution chamber and carries the 
tangential ports for the induction pipes 
leading to the cylinders. In the super- 
charger section are carried rear diffuser 
and supercharger vanes as well as car- 
buretor, mounting pads for tachometer 
and fuel pump, gun synchronizers and 
the Cuno oil filter. It acts also as a 
housing for the accessory drive gears 
whose bearings are carried in the ac- 
cessory section. An approximately flat 
plate of magnesium alloy, the acces- 
sory section forms the rear crankcase 
cover. Accessory drive gears, mounted 
on the forward side of this section, are 
enclosed in the rear part of the super- 
charger section, which is separated 
from the diffuser chamber by integral 

The G Cyclone supercharger is gen- 
erally similar to that of the F series. 
Proportional increases in inlet area 
and diffuser vane dimensions and 
passages and numerous refinements in 
contour have been made. Six optional 
impeller speed ratios arc available, 
ranging from 5.95 to 10 times crank- 
shaft speed. 

A down-draft carburetor of ma- 
terially increased capacity has been de- 
veloped for the new engine and im- 
proved mixture control has resulted in a 
finer adjustment of fuel air ratio than 
previously possible. This is accom- 
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plished by increasing the effective travel 
of the mixture control lever. To the 
mixture control has been added a device 
which cuts off fuel supply at the carbu- 
retor jets instantly to stop the engine 
quickly without danger of backfire 
when the mixture control is moved to 
the stop at full lean position. The flow 
chamber, however, remains filled with 
fuel for the next starting. In the throt- 
tle control system is an automatic mech- 
anism for maintaining constant induc- 
tion manifold pressure. It may be set 
by the pilot for normal operating pres- 
sure or for emergency take-off pres- 

Geared models have a propeller speed 
reduction unit (16-11 ratio) enclosed in 
the nose section. 

Two Scintilla magnetos and the en- 
gine oil pump with light vacuum pump 
drive are furnished as standard acces- 
sory equipment. Mounting pads and 
drives are provided for constant speed 
propeller governor, two gun syn- 
chronizers, starter, generator, two tach- 
ometer shafts, fuel pump, angle drive 
for vacuum pump and generator, or 
pumps. Accessory gears are driven 
through a single extension shaft splined 
to the rear end of the crankshaft and 
spur gears are used exclusively. The 
extension shaft is coupled to main ac- 
cessory drive gear through a special 
spring coupling to cushion the acces- 
sories from acceleration loads. 

The main oil supply lubricates all 
parts of the engine including the valve 
gear. Full pressure lubrication is pro- 
vided to all of the main bearings by 
gear pump. An adjustable relief valve 
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automatically maintains uniform oil 
pressures and bypasses excess oil to the 
inlet line. Oil from all parts of the 
engine drains into a sump between the 
bottom cylinders. The use of a short 
tube to lead the oil from the center of 
the crankpin chamber to the master 
rod bearing converts the chamber into 
a centrifuge which removes foreign 
particles too small to be separated by oil 
filters. 

The piston ring type of oil seal has 
been applied to the supercharger drive 
shaft, propeller thrust nut, propeller 
shaft oil transfer for the hydro con- 
trollable propeller, and the cam drive 
gear oiling bracket. Special oil sealing 
bushings on the accessory shaft elimi- 
nate leakage into accessories. 


W.E. Type 20 

Western Electric adds another re- 
ceiver to its aircraft line 

Bell Labokatokies have recently 
turned out for Western Electric a new 
lightweight three-purpose receiver, the 
Western Electric Type 20. This set is 
a superheterodyne with one stage of 
tuned radio frequency, two stages of 
intermediate frequency amplification 
and two stages of audio frequency 
amplification. Four separate frequency 
bands are provided (200 to 400 kc., 
for beacon and weather reception; 550 
to 1500 kc. for commercial broadcast- 
ing; 1500 to 4000 kc. for aircraft, police 
and amateur work; and 4000 to 10,000 
kc. for aircraft, amateur and foreign 
broadcasts). 





The output is 700 milliwatts. The 
set is designed so that crystal-con- 
trolled reception in either or both of 
the high frequency bands may be em- 
ployed, and for this purpose a two- 
frequency crystal controlled unit is 
available for incorporation. Convenient 
facilities are offered for switching 
from one frequency band to another. 
The set is available in direct or for 
remote control. 

A device known as the "Varistor” 
reduces large static noises when re- 


ceiving weak signals. Automatic vol- 
ume control is normally used except 
for beacon reception where it might 
interfere with the performance of the 
receiver for course indication. 

Including vacuum tubes, the receiver 
weighs 143 lb„ measures 9 in. high, 
14f in. wide, 8J in. deep. It is fur- 
nished on special shock absorbing rub- 
ber mounting. 


Ranger “24” 

Improved performance 

in new Fairchild cabin monoplane 

Completely Fairchild-built excepting 
instruments, brakes, and tires, the 
Ranger powered "24” is now being pro- 
duced at the rate of four per week. 
Wings, fuselage tail and landing gear 
are identical with those of the latest 
Warner "24” and a number of detailed 
refinements over the previous Ranger 
model are incorporated. 

Cowling has been reshaped for better 
streamlining, resulting in a shorter and 
broader nose. The sides of the nacelle 
are easily removed exposing engine, oil 
tank, and battery box. The engine 
mount is unique and follows modern 
automobile practice. The engine itself 
is supported on four rubber pads built 
into the feet and designed to take the 
engine weight in shear. Torque reaction 
is taken by an entirely different type of 
rubber bracing at the rear and lower 
end of the engine. 

Carburetor intake shape and location 
have been changed to provide a ram 
equal in pressure to one inch of mer- 
cury, resulting in improved perform- 
ance. The cooling opening on the op- 
posite side of the cowling has been 
carefully shaped and located to provide 
maximum air flow over the cylinders 
through the venturi-shaped opening at 
the rear. Streamlined into the bottom 
of the cowling is an oil cooler. 

To provide cooling under all condi- 
tions a high ratio of fin area to horse- 
power is used in the design of the en- 


gine cylinders. Most of the engine parts 
are identical with those used in the 
twelve-cylinder military models which 
develop 50 per cent greater power. Thus 
improved reliability has been obtained at 
a negligible increase in engine weight. 



Seaplane ATC’S 

Stinson Reliant and Taylor Cub 
licensed on Edo floats 

The SR-7 and SR-8 series Stinson Re- 
liants are now available on Model 4000 
Edo floats with water rudders as stand- 
ard equipment. These ships are fitted 



Xolp arrangement of ngrllllonal 


with either Lycoming or Wright 
engines. Full load, glassy water take- 
offs can be made in less than 30 seconds. 
Cruising speeds are better than 120 
m.p.h. A number have been delivered 
recently to owners in the United States, 
Canada, and Norway. 

For the first time license has been 
issued for a Taylor Cub as a seaplane. 
The 1936 Model J2 Cub lias been 
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WESTON Model 602 



Weston 



Millions of safe transport miles have cemented 
industry’s faith in measurements provided by 
the electrical deflection of a pointer ... a 
principle perfected by WESTON half a cen- 
tury ago... and first applied to aviation needs 
by WESTON in 1928. Today, the WESTON 
line includes instruments specifically designed 
to meet aircraft needs . . . instruments which 
add measurably to safety and aid in keep- 
ing operating costs low. Complete data on 
WESTON aircraft instruments are available 
in bulletin form . . . WESTON Electrical 
Instrument Corporation, 616 Frclinghuysen 
Avenue, Newark, New Jersey. 
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granted an ATC on Edo Mode! 1070 
floats. The licensed gross weight is 
1,068 lbs. which, with an empty weight 
of 652 lbs., leaves 416 lbs. for useful 
load. This is divided up among pilot 
and passenger, full tanks of gas and oil, 
and 14 lbs. of baggage. After flight 
testing by Mr. Walter Jamouneau, chief 
engineer of the Taylor Aircraft Co., the 
first ship was delivered to the west 
coast for Mr. V. R. McNulty of Wil- 
mington, Calif. Test results indicate 
that take-off from smooth water re- 
quires less than 30 seconds and that the 
speed in the air and the general handling 
characteristics are unchanged from 
those of the Cub as a land plane. 


Porterfield Zephyr 



KrRulator Inatullnl on Cyclone engine 


the rear cover of the Cyclone engine 
which lias been modified to include 
flange openings for manifold air pres- 
sure, oil pressure, and oil drain, elimin- 
ating external plumbing. The crankcase 
vent for the oil tank has been removed 
from the cover and incorporated in the 
housing of the regulator. The engine 
manufacturer will furnish modified cov- 
ers or drawings for changing covers of 
equipment now in service. 

Westinghouse 

Transmitter 

Lightweight voice equipment for 
private owner aircraft 

As A companion piece for the Type 
ER aircraft receiver, announced about 
a year ago, Westinghouse Electric & 
Mfg. Co. (Chicopee Falls, Mass.) has 
announced the Type GD transmitter 
unit. This outfit is rated at 15 watts 
when operating from a 12 volt battery, 
but will deliver 20 watts to the antenna 
with a fully charged battery and with 
the charging generator running. Its 
normal operating current is 11.5 am- 
peres at 12 volts. It weighs, com- 
plete with remote control and reel 
trailing wire antenna, 27 lb. Two 
frequencies, both crystal controlled, 
are available, 3,105 kilocycles and 3,120 
kilocycles. Change-over is accom- 
plished by a frequency selector switch 
located at the remote control point. 


New landem monoplane to sell for 
S1295 

Fourth ship in the Porterfield line is 
the new Zephyr low priced two-seater 
which recently has been test flown at 
Kansas City airport. The Zephyr has 
a Continental 40 hp. engine and sells 
for $1295. Fuel consumption is about 
2 gal. per hour and sufficient tankage 
is provided for 4i hr. of flying at a 
cruising speed of 75 m.p.h. 

The Zephyr is a two place tandem 
monoplane of conventional construc- 
tion with dual controls for training 
purposes. It was designed by H. W. 
Barlow of the University of Minnesota 
Engineering School. 


“Boost” Regulator 

Wright and Eclipse cooperate in 
new supercharger control 

Quite a while ago pilots and copilots 
ran out of hands and feet needed to 
operate all the gadgets necessary to 
the well being of transport planes, par- 
ticularly at take-off. So Wright and 
Eclipse got together and developed an 


automatic, two-position su- 
percharger “boost” regulator 
for Cyclone engines to sup- 
plant the old manually op- 
erated throttle stop system. 

mum boost is maintained at 
take off but, at cruising 
speed, it is limited to rated 
power by an engine oil ac- 

trolled through two sylphons 
by intake manifold pressure. 
The servo piston moves the 
throttle without any move- 
ment of the pilot's throttle 
control and the change-over 
is effected by the simple 
movement of a selector lever 
in the cockpit. 

The regulator may be ad- 
justed through a tension 
spring on one of the syl- 
phons to maintain pressures 
between 24 and 40 in. of 
Mercury, absolute. Values 
for “Take-off" and “Cruis- 
ing” positions for a par- 
ticular engine should be ob- 
tained from the manufac- 
turer. The regulator bolts to 
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I N joining with the aviation world in celebrating the 20th 
anniversary of commercial flying, Goodyear proudly re- 
calls its own quarter-century of contributions to safer flight 
which have helped speed man's progress in the air. 

As early as 1910 Goodyear was the leading manufacturer of 
airplane tires, rubber springs, Bleriot type shock absorbers 
and rubberized "aeroplane” fabric. In the 1911 Chicago 
Air Meet 90 “o of the entries used Goodyear products. 

That pioneering still goes on at Goodyear as evidenced by 
the huge, super-soft Airwheel* and Goodyear's 
quick -stopping, sure-gripping, instant-releasing 
Airplane Brakes, both hydraulic and pneumatic 
— latter day developments that add immeasurably 
to the safety and comfort of today's big swift ships. 
In designing and building the super-craft of the 
future Goodyear is ready to work with you 
wherever rubber can serve — just as it always 
has in the past. Write Aeronautics Department. 
Goodyear, Akron, Ohio, or Los Angeles, Calif. 


One of the 

PIONEERS in AVIATI 

-AND STILL PIONEERING 
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Two types of remote control are 
available. One consists of a standard 
aircraft instrument case which mounts 
switches and microphone jack on a 
suitable panel, in the other method the 
switches and the microphone jack may 
be located separately with individual 
nameplates at convenient places in the 
airplane. In either case the antenna 
current meter is mounted separately. 



Wextlnshouiie CD ruillo transmitter 



Suitable relays are provided so that the 
same antenna can be used for both 
transmitting and receiving. Test jacks 
are fitted for ease in adjustment and 
servicing. 

A single plug makes connection 
from transmitter to the battery and 
the remote control unit. This is made 
possible by mounting the dynamo on 
the same chassis with the transmitter. 
Adequate fuse protection is provided 
in both the low and high voltage cir- 
cuits. Snap slide fasteners are fitted 
so that the transmitter is readily re- 
movable from the mounting base for 
inspection. 


Direction Finder 

Cathode-ray beam course indi- 
cator developed for aircraft use 

After many years of supplying radio 
direction finding equipment to the mer- 
chant marine and the government, the 
Airplane & Marine Direction Finder 
Corporation (Lindenhurst, L. I., N. Y.) 
is offering for commercial aircraft use 
an aural-null and right and left visual 
indicating direction finder using a 
cathode-ray beam instead of the con- 
ventional needle in the indicator. 

The equipment is the invention of 
Edward J. Hefele, the company’s radio 
engineer. It has had 150 hours of flight 
testing, 40 of them at night, in the 
hands of C. T. Solt, chief radio elec- 
trician attached to the Communications 
Division, Coast Guard Headquarters. 
The Coast Guard Communications Bul- 
letin has reported “particularly encour- 
aging” results from the tests. 


The set-up, which totals 68 lb. in- 
cluding power supply exclusive of bat- 
teries, consists of a power unit (12 
volt plane battery), loop antenna, re- 
ceiver and its remote control unit, and 
the visual indicator. The loop, as used 
on all direction-finder-equipped planes 
of the Coast Guard, is mounted inside a 
fixed streamlined housing atop the fuse- 
lage, and is turned with a hand wheel 
until the null point of the signal is 
heard, when a bearing may be taken 
directly in degrees from a reciprocal 
scale and pointer at its base. 

Frequency range of the receiver is 
from 194 to 1,545 kc. Provision is 
made for a plug-in jack for earphones, 
permitting simultaneous reception of 
voice signal, aurally, and course-bear- 
ing indication, visually. 

Most interesting part of the set-up 
is the visual indicator itself. It con- 
sists of a small box containing a cathode- 
ray tube with a vertical index showing 
“on-course” position. When the re- 
ceiver is turned on the tube produces a 
spot of light in the center of this screen, 
which, when a radio signal is received, 
stretches into a line. By rotating the 
loop till the line is in the “on-course” 
position, the bearing to the station is 
directly readable on the loop scale. By 
then setting the loop on zero, and 
swinging the plane toward the station 
on which the bearing was taken, the 
direction finder may be used as a hom- 
ing device indicating right and left. 

The angular position of this line is 
unaffected by electrical interference 
(dust static or electrical storms), the 
only effect being fuzziness on the line’s 
edges. Sensitivity of the indication is 
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readily controllable by the pilot. 

“Over-station” indication is positive. 
When the edge of the cone of silence is 
reached, the Tine of light on the screen 
separates in the middle and forms an 
ellipse, gradually spreading to a circle 
as the center of the cone is reached. 
Indication of “sense” of direction is 
automatic, and is determined by the in- 
dicator line’s swinging in the opposite 
direction to the swing of the plane. 
When this happens a selector switch 
mounted on the front of the indicator 
box is thrown to the “recede” position. 







and the indicator again reacts nor- 
mally. The bearing indicator line re- 
mains constant, and turns to right or 
left equally with the rotation of the 

Telegraphic code and signals such as 
A and N beacon signals are readable on 
the indicator at speeds up to 25 words 
per minute, and cause no angular de- 
flection of the line of bearing. 


Two-Way Learadio 

New units combine for lightweight 
2-way communication 

Mention was made last month (Avia- 
tion, July, 1936, p. 43) of the new 
type T-15 Lear-O-Phone transmitter 
(Lear Developments, Inc., 121 W. 17th 
St, New York, N. Y.) recently an- 
nounced. Word has since come in of 
a new Lear receiver which, with the 
Lear-O-Phone, gives a complete two- 
way communication system for air- 
craft which weighs only 23 lb. complete. 

The Type R-3 receiver is a compact 
unit (panel size, 5 in. x 7j in.; 4J in. 
deep) covering three frequency bands 
(220 to 400 kc.; 550 to 1500 kc.; 2800 
to 6300 kc.) under control of a simple 
selector switch. It is designed prin- 
cipally for direct operation, but remote 
control unit can be furnished when 
required. Circuit is of the superhetero- 
dyne type. The set will operate either 
from storage battery or from dry cells. 
It incorporates an automatic static 
limitor to reduce headphone noises to 





a minimum. The set itself weighs 
7 lb. and the power unit another 7 lb. 


Twin Monocoach 

Light bimotor introduced by 
Lambert Aircraft Corporation 

Since the transport lines set the style 
of twin-engined low-wing monoplane 
equipment, there has been much thought 
among designers of subdividing the 
power plant in smaller ships. Already 
it has been done in feeder line equip- 
ment having capacity for eight passen- 
gers. But Lambert went a step lower 
in the weight range and the result is 
a four-five-place plane with two 90 hp. 
Lambert engines known as the Twin 
Monocoach. 

The first of these ships has been 
flown through Kansas, Oklahoma, Tex- 
as, Illinois, and Missouri in a demon- 
stration tour by Clare W. Bunch, presi- 
dent and general manager of Lambert. 
During the first week 1,868 miles were 
covered in 12 hours, 35 minutes. 
Cruising normally at 130 m.p.h the 
ship has a range of about 900 miles us- 
ing the full fuel capacity of 70 gal. of 
gasoline when operating as a four- 
place ship. When used as a five-place 
ship the fuel capacity is reduced to 40 
gal. and the range to about about 500 
miles. A 200 lb. baggage allowance is 
provided in either case. 

Transport features such as retract- 
able landing gear, and split type bal- 
anced wing flaps are found in the Twin 
Monocoach. Structurally the ship is 
conventional. Specifications are: span 
36 ft., length 24 ft. 6 in., gross 
weight, 3,220 lb. ; cruising speed, 130 
m.p.h.: landing speed, 40 m.p.h. 



Lockheed 12 

Designer on transcontinental test 
flight 

Flying as a passenger in a trans- 
continental test flight is Hall F. Hib- 
bard, Lockheed’s chief engineer in his 
latest creation,— the Lockheed 12. The 
new ship, powered with two Pratt & 
Whitney Wasp Jr. S. B. engines (com- 
bined output, 450 hp.) is one of the 
answers to the Department of Com- 
merce feeder line specification. It is a 
smaller edition (eight place) of the 
familiar Electra, having a span of 49 
feet 6 in., and a length of 36 ft. 4 in. 
Top speed is nearly 230 m.p.h. (5,000 
ft.) ; cruising speed, 208 m.p.h. (9,600 
ft., 60 per cent power). Maximum fuel 
capacity is 195 gal. and cruising range, 
880 miles. Gross weight is 7,925 lb., 
and useful load, 2,570 lb. 

Before final assembly, the first Lock- 
heed 12 was subjected to a particularly 
severe series of static tests. The fuselage 
was hoisted aloft by means of a der- 
rick and flipped over on its back. It 
was then placed upside down in a special 
jig and the wings were attached for the 
static tests. 

Fifteen tons of sand were loaded in 
bags on the wings and about five tons 
on the engine nacelles, to prove the ac- 
curacy of the calculations made. 
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PRECISION B£ARINGS 



For Aircraft Contro 


s 


A pioneer experience of a quarter-century is reflected in the manufacture of the 
PRECISION Aircraft Control Gearings pictured above. During the World War, 
and in the years since, NORMA-HOFFMANN PRECISION Bearings have been an 
important factor in aircraft construction, in many vital applications. In practically 
every history-making flight, NORMA-HOFFMANN Bearings have participated — in 
planes, engines, controls, instruments or accessories. 

The first high-grade ball bearing control pulleys were equipped with these NORMA- 
HOFFMANN PRECISION Bearings. And NORMA-HOFFMANN engineers, still 
pioneering, have developed many of the distinctive bearing types now accepted in 
aviation practice. Today almost every representative manufacturer of aircraft and 
equipment — including the U. S. Government — is a user of NORMA-HOFFMANN 
PRECISION Bearings. 


The NORMA-HOFFMANN line of 108 distinct series indudos— besidos 
control bearings— PRECISION Ball, Roller and Thrust Bearings for prac- 
tically ovory aviation requirement. Write for the Catalog, and the 
booklet "Precision Bearings for Aircraft Controls." Let our engineers 



NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 
PRECISION BALL, ROLLER, AND THRUST BEARINGS 
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With Foreign Builders 
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comparative characteristics of the 
Junkers Ju-86 with the two power plants. 


Diesel engines gain favor on air transport lines 
in Europe 



Within the last year and a half there 
has been a great revival of interest in 
diesel power plants on European air- 
lines. This interest is not restricted to 
Europe alone but has extended to the 
United States. According to the Asso- 
ciation of German Aircraft Industries, 
negotiations are reported now under way 
and a plane is said to be under construc- 
tion in the United States, to be powered 
with six Junkers diesels to fly on a trans- 
Atlantic schedule between Europe and 
North America. In Germany the Jun- 
kers Aircraft Corporation is now test- 
ing a 2,000 hp. engine. 

The French Government has offered 
a prize of 10,000,000 francs for the de- 
velopment of a diesel engine suitable for 
long distance flying across the Pacific 
and the Atlantic. The Air Ministry has 


reserved the right to enter two engines 
of their own design in competition. It 
is understood that the winner will re- 
ceive an order for 500 engines. 

Lufthansa, Germany's great airline, 
is now undertaking the replacement of all 
its gasoline engines with diesel engines. 
All planes to be added in the future will 
be diesel powered. Typical of their la- 
test equipment is the Junkers Ju-86 
transport described on page 27 of 
Aviation for April, 1936. This air- 
plane was originally built with two 
BMW Hornets of 644 hp. each. The 
latest models, however, have been turned 
out with two Junkers Jumo 5C engines 
of 600 hp. each. This latest type of 
machine has a span of 74 ft., length 
overall 54 ft. and a wing area of 883 
sq.ft. The following table shows the 



Another German transport using the 
Jumo 5 engine is the Dornier Do-18, a 
long-range mail and cargo flying boat 
now in service across the south Atlantic. 
This ship has an all-metal hull with 
smooth outer skin and flush riveting. 
It is designed especially for catapult 
launching. Wing structure is also of 
metal with fabric covering. The char- 
acteristic trailing edge airfoils are 
hinged slightly below the trailing edge 
of the wings and act both as ailerons 
and as landing flaps. The ship normally 
carries a crew of four. Its span is 78 
ft., length 63.3 ft., total wing area is 
1,055 sq.ft. Power plant consists of 
two Jumo J-5 engines, one as a tractor, 
the other as a pusher, developing 1,100 
hp. total at sea level. Its weight empty 
is 11,400 lb., total disposable load 9,000 
lb., gross weight 20,400 lb. The ship 
has a maximum speed at sea level of 
146 m.p.h. The range at a cruising 
speed of 132 m.p.h. is 2,500 miles. 
Its service ceiling is 10,500 ft 

The latest type of Jumo used in the 
Ju-86 and Do-18 is the 5C rated at 600 hp. 
at 2,200 r.p.m. or 1.76 lb. per hp. With 
reduction gear it develops 700 hp. at 
2,300 r.p.m. at 15,000 ft Napier has se- 
cured the English rights to manufacture 
Junkers diesels, likewise Lille of France, 
and Mitsubishi of Japan. 

All new installations will be placed 
horizontally in the wings and be com- 
pletely covered. Cooling liquid used is 
Prestone or its equivalent. 

Junkers is now experimenting on a 
geared engine of 2,000 hp. at 3,400 r.p.m. 
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KOLLSMAN 


1 Junius Street, Brooklyn, New York 

European Director— Comndr. M. Calder 


Western Branch— 1224 Airway 
47 Avenue Brimont, Chatou (S 8c O), 


WORLD-WIDE ACCEPTANCE 


Accuracy and dependability are 
the foundation of the world-wide 
reputation of all Kollsman Engine 

and Flight Instruments. 
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Multiple Circuit 
Connectors 

Breeze develops new line of con- 
nectors for aircraft use 

With quick demountable engine instal- 
lations a part of every modern airplane, 
means for quickly disconnecting a num- 
ber of electrical circuits are highly 
desirable. Breeze Multiple Circuit Con- 
nectors in several sizes have been espe- 
cially designed for aircraft and aircraft 
instrument installation. Built to Air 
Corps specifications, they consist of a 
plug and a socket assembly. They are 
available in sizes with three contacts 
(two 200 amp. and one 25 amp.) to 
14 contacts (12-10 amp. and 2-25 
amp.). At present there are seven inter- 
mediate sizes between these two ex- 
tremes. Dimensions are small (the 
largest assembly is only 3 it in. long, 
1} in. in diameter). Contact pins are 
arranged so that plugs can fit sockets 



in one position only. All connectors are 
shielded for use in conjunction with 
radio apparatus and are designed to fit 
standard Breeze shielding conduit and 
fittings. 


New Aircraft Battery 

Prest-O-Lite Unit of high capacity 
especially designed for transport 

Few aircraft components have “taken 
it on the chin” as has the storage bat- 
tery in the last few years. Every new 
auxiliary put on board has added just 
so much to the battery load, and oper- 


ators have long since been looking for 
units of high discharge capacity but 
with outside dimensions to fit standard 
battery boxes. To meet this situation, 
the Prest-O-Lite Battery Company, 
Inc., of Indianapolis, Ind., has just 
placed on the market a new battery 
whose outside dimensions are within the 
limits set by older types but which has 





an electrical rating of 105 amp.hr. at 
the 5 hr. rate and 150 amp. at the 20- 
min. rate (S.A.E.). The net weight of 
the battery with electrolyte is 91 lbs. 
The overall dimensions are : length 14* 
in., width, 7i in. ; height 10| in. Each 
cell contains 13 plates 7x6 in. 

Structural features of the new battery 
are novel. Instead of bringing the cell 
connectors out to the top of the battery, 
as is usual practice, the connectors pass 
through the compartment walls under 
the battery cover and directly above the 
plates. Located below the liquid level, 
the heat at high discharge rate is dis- 
sipated through the electrolyte. The 
cover construction is ingenious. Molded 
into it, is a pair of manifolds through 
which the gases emanating from the 
cells are passed to a common discharge 
outlet. In each manifold is a glass tube 
filled with a granular acid neutralizing 
material which removes the acid from 
the gases leaving the battery. Acid 
neutralizing tubes are readily remov- 
able, are inexpensive to replace. They 
need be replaced at relatively long inter- 
vals only, A special non-spill vent 
arrangement is built into each filler cap 
in each cell. A cleverly designed lead 
weight with a rubber valve attached 
closes the vent hole and prevents loss 
of liquids in case the battery is inverted 
or tipped over onto its side. 

The assembly is clean cut in outward 
appearance, and it is easy to keep 
clean due to the leakproof construction. 
The only exposed lead parts are the two 
terminals. 


Threadlock 

Dardelet device approved by 
Department for aircraft use 

The Dardelet self-locking screw thread 
(Dardelet Threadlock Corp., 120 Broad- 
way, New York) has recently been 
granted Department of Commerce ap- 
proval for use on licensed aircraft. This 
special screw thread was designed to 
provide screw fastenings which would 
remain tight under all service conditions 
without lock washers, jam nuts, cotter 
pins or other auxiliary locking devices. 
It can be furnished in all workable 
materials by all commercial processes. 
It can be heat treated without loss of 
locking efficiency, and is available for 
special conditions in alloy steels and 
non-corrosive metals with all commonly 
used platings and rustproof finishes. 

The locking action is illustrated in 
the accompanying photograph. The 
locking surfaces are the tapered faces of 
the root of the bolt thread and the crest 
of the nut thread. Until the nut is 
seated, the taper thread faces are not in 
contact in the unlocked position, and 
the nut is free running. When seating 
occurs, the nut is forced upward and 
locking is caused by static friction be- 
tween the contact surfaces of the bolt 
and nut. When the nut is turned home. 





the surface thread faces of the bolt arc 
elastically compressed and those of the 
nut elastically expanded. Unlocking is 
accomplished by simply backing oil the 
nut with a wrench. Dardelet threaded 
devices are available in a wide range of 
sizes and types for aeronautical and 
other applications. 
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Recommendations for “ volume ” 

W E LIKE the contributions of 
Mr. Mason and Mr. Pierce in 
your May Operators' Corner. We also 
feel that present medical regulations 
retard student activity and private 
plane purchases and useagc, at our 
port, to some extent. However, we 
are strong for regulations that insure 
proper safety measures even though 
we favor some changes and we do 
think ten dollars is much too high. 

Everywhere the popular cry by 
manufacturers, operators, Department 
of Commerce, N.A.A. is for volume. 
Naturally it is a popular subject here 
too, and aside from the medical ex- 
amination recommendations we have 
three or 'four in mind that we think 
may help some in the direction of 
volume, as follows : 

1. Instructors should be licensed 
under an approved curriculum. 

2. An approved instruction curricu- 
lum (as the Brooks, Randolph Field, 
or other good course) should be estab- 
lished by the Department of Commerce 
and its use required of all schools and 

3. Fifty-hour LCs (properly trained) 
should be allowed more liberal privi- 
leges, based on rigid tests and examin- 
ations, but not instruction. 

4. We recommend a special 100-hour 
LC. Applicants for this license 
(trained as suggested above), who 
pass tests and examinations, equivalent 
to transport, be allowed transport 
privileges (including instructing, if he 
passes instructors examination also). 
However, his cross-country charter 
should be limited to daylight only and 
up to radius of 250-miles from fixed 
base, until his hours and experience 
warrant added privileges. Fitness of 
applicant for this license (in all ways, 
particularly for instructing) should be 
left to judgment of examining inspec- 

5. Student medical examination 


should be considerably reduced in price 
and not required until student is ready 
for first solo flight; provided recom- 
mendations as above regarding licens- 
ing instructors and setting-up an 
approved curriculum are established. 

6. Hours for private-license might 
be reduced after character of instruc- 
tion training and licensed instructors 
are established, which may prove an 
added inducement toward volume. 

We offer a brief explanation of our 
recommendations as follows: 

1. All transport pilots may be ex- 
cellent fliers but all are not necessarily 
excellent instructors. 

2. An approved curriculum will 
eliminate much inefficient instruction; 
will produce much safer and more 
capable pilots in less time and yet 
pilots who will pass their tests the first 
time they are examined. 

3. Fifty-hour LC pilots (trained as 
recommended) could safely carry pay 
passengers on short cross-countrys 
(approximately 50 miles from fixed 
base) and other local activity but 
should not instruct. 

4. Under proper training and super- 
vision a 100-hour LC could capably 
perform transport functions (with 
exceptions as indicated in our recom- 
mendation No. 4) and his temperament 
and fitness for instructing could be 
decided by the Bureau inspector. Dur- 
ing the World War there were many 
very capable instructors with less than 
100 hours. Now with up-to-date ships, 
motors, and other facilities we can 
surely develop as good or better in- 
structors, all necessary qualifications 
considered. 

5. With approved curriculum, li- 
censed instructors will be capable of 
efficiently analyzing each of his stu- 
dents. However, we recommend that 


Question 17 



reasonable responsibilty for correct 
analysis and advice to the Bureau of 
Air Commerce and medical examiner 
be imposed upon instructors. 

Recommendations Nos. 3 and 4 
would open a large field of possibilities 
to hundreds of young men over the 
U.S., 50 per cent of whom have not 
a chance under present provisions. 
The present LC is of no value and 
few holders of them can finance them- 
selves to transport. Neither can they 
sell Dad on the idea. If they could go 
to Dad with something to sell, resem- 
bling the special 100-hr. LC, I’ll wager 
you’d see activity on the up-and-up 
all over the country in short order. I 
would predict also that in a reasonable 
time you would see a great many fine 
young fellows establish themselves, 
with light trainers and so on, on 
dozens of ports in each state, that 
otherwise lie dead as Hector except for 
an occasional transient who happens in. 
— E. C. Nilson, Director, Aviation De- 
partment, Orlando, Fla. 

★ 



Basic charge 18 cents a mile 

M OST of our rates for charter trips 
are based on 18 cents per air-mile 
for a 4-place cabin plane, which means 
6 cents per air-mile per passenger, 
where you have three passengers. The 
rate of course takes into consideration the 
distance from point of departure to des- 
tination and return, and if they are not 
returning with us, they of course have to 
pay the same rate as we have to bring the 
ship back. In fact, all of our rates are 
figured this way on a mileage basis, al- 
though we have some special rates that 
have been necessitated by competition of 
unscrupulous operators. We generally 
charge at least 20 per cent higher rates 
for night flying, but when it comes to 
flying under what you term unusual 
conditions we prefer to leave our plane 
in the hangar. In other words, we do 
not take any unnecessary chances. We 
have never had anyone make any com- 
plaint on the charges that we have made 
for their trip. — E. W. Wiggins, Presi- 
dent, E. IV. Wiggins Airways, Inc., 
Providence, R. I. 
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Model A-40 

4-Cylinder Opposed Type Aircraft Engines 


Order for the Largest Number of 
Commercial Aircraft Engines Ever Placed 
in the United States! 

ONE THOUSAND and FIFTY 


A-40 Rear View 


W-670 Rear Exhaust 
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not equipped for instrument flying are 
ruled off the airways under conditions 
of poor visibility, unless they fly be- 
tween the bottom layer of the over- 
cast and the ground. The new 
regulations apply only to the designated 
Civil Airways, and do not restrict 
flights which do not use them. 

Pilots intending to make an instru- 
ment flight on an airway are required 
to submit a flight plan in advance. 
All aircraft must operate at prescribed 
altitudes: eastbound (from 0° up to but 
not including 180°), at odd thousands 
of feet; westbound (from 180° up to 
but not including 360°), at even thou- 
sands of feet. If an airway is crossed, 
it must be at 500 ft. above the pre- 
scribed altitude. 

Directly in charge of air traffic con- 
trol work is Earl F. Ward, who was 
appointed to the job last March. The 
system is the outgrowth of his experi- 
mental work for the airlines at New- 
ark, where he was stationed before the 
Bureau recruited him. 


“Express Only” 

Rising loads may give older 
equipment new lease on life 

General Air Express, TWA's inde- 
pendent system, chalked up a record of 
193,417 lbs., for the first six months of 
this year. This compares with 111,225 
lbs. for the same period last year — a 
gain of 56 per cent. Add to this the 
significance of May’s record 74.09 per 
cent load factor (9,724,333 seat miles 
flown, 7,205,083 seat miles occupied), 
and the line's space problem becomes 
acute. But TWA’s Douglases have 
grown no larger. 

To meet demands for space, and to 


afford a recurrent opportunity to get 
full use out of equipment made obsolete 
simply by the introduction of new types, 
TWA has been experimenting for sev- 
eral weeks with some of its older ships, 
retired from service when the Douglases 
came in, for "all express” service. 
Most favorably considered are its four 
tri-motored Fords, which, stripped of all 
passenger frills and limited in fuel 
supply to fairly short hauls, could pack 
payloads over 3,500 lbs. The average 
express shipment weighs about 9 lbs. 
This would mean, assuming a 50 per 
cent average load, income of about 
$1,680, or $.65 per mile, for a trans- 
continental run at GAE’s present rate 
against an operating cost of about 
$1,300. For shorter hauls (as on the 
New York-Chicago route) income 
would amount to $560 against an oper- 
ating cost of $365. 


engined ships which can carry only 
1,800 lbs. payload, but are cheaper to 
operate than the Fords — and faster. 
Both types are at present being flown 
on test runs to determine cost of opera- 
tion and general suitability. 

The biggest difficulty will be to fill 
planes on the West to East run, as 
more express flies West than comes the 
other way. To solve this problem the 
line is negotiating for contracts from 
West Coast shippers of perishable 


Transatlantic 

British and PAA to operate 
New York-Bermuda service in fall 

One more step in the international 
race for scheduled North Atlantic serv- 
ice was taken July 15 when the British 
Air Minister, Viscount Swinton. an- 
nounced that a five-year agreement 
with Imperial Airways had been made 
for weekly New York-Bermuda serv- 
ice. It will start sometime in the fall, 
and will be operated in conjunction 
with Pan American. 

To finance the venture, the British 
Government has provided an annual 
subsidy of £18,000, and a capital grant 
(to the government of Bermuda) of 
£34,500 for purchase of a ship. British 
contribution for equipment will be one 
of the Short Empire Flying Boats, now 
building. 

Pan American’s share of the service 
will probably be flown with a slightly 
larger version of the famous Sikorsky 
S-42 which blazed the Pacific trail. 
These boats, known as S-42-Bs, are 
building at Bridgeport now. They will 
weigh 20 tons gross, instead of the 19 
tons of the Pan American Clipper. 

Though the Bermuda service will not 
necessarily be part of the proposed 
transoceanic line, it will provide a good 
workshop to test Atlantic flying condi- 
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• Late in ihe aitemoon, air looks heavy. Sunlighl — stream- 
ing down through it — looks much the same as sunlight 
through water. It reminds you again that man is a deep-air 
animal — that he walks the bottom — and ilies only a little 
above the bottom oi the sea of air. 

Man and all his engines are high pressure mechanisms — 
things which could not operate in the ether above our sea oi 
air — which operate less and less eificiently as we move up 
irom our natural habitat on the bottom. 

Supercharging compensates somewhat for the lessened 
pressures oi higher altitudes — -but not entirely. All aviation 
engines today are capable oi producing more power at sea 
level than at 10,000 ieet. All are capable oi producing more 
power when the barometer is at 31 than when it is at 21. 

It is this iact that makes each increment oi added power 
so valuable to aviation — that makes the potential power oi 
high octane fuels vital to the industry today — and tomorrow. 
Ethyl Gasoline Corporation, Chrysler Building, New YorkCity. 
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Tstaffit 

Latest available statistics from 
the Bureau of Air Commerce 
and the Post Office Depart- 
ment — Domestic airlines only 



Balloon Battle 

Goodyear entrant wins national 
race; Army balloon burns 

The 24th Annual National Balloon 
Race came to a close at Denver, Col., 
July 5 with disappointing results: one 
broken back, one ruined balloon, no 
records. 

Six 35,000 cu.ft. bags were entered: 
Army, piloted by Capt. Haynic Mc- 
Cormick: two for the Navy, piloted by 
Lieut. R. F. Tyler and Lieut. F. H. 
Gilmer; Goodyear Tire and Rubber 
Company, Frank A. Trotter; Great 
Lakes Exposition, Milford Vanik, and 
the Detroit Balloon Club, Roy S. 
Cunningham. 

First mishap was to the Detroit 
entry, which, on the afternoon of the 


race’s start, was ripped in a wind flurry 
and eliminated. The other five got off all 
right, drifted slowly into the north- 

The Army entrant didn’t remain up 
very long. After being becalmed 50 
miles north of Denver for several 
hours during the night, it began to 
drift south, then west toward the 
Rockies. A drag rope was thrown 
out to retard its progress. Then a 
sudden down draft hurled it into a 
hillside. McCormick and his aid, 
Lieut. John A. Tarro, were thrown 
clear just before the bag burst into 
flames and came crashing down on 


the basket. The flight came to an 
end only 35 miles from Denver. 

The Navy balloon came down 50 
miles from Denver, but came down so 
hard the basket bounced 30 ft. in the 
air. Pilot Gilmer was thrown out, 
apparently uninjured. He helped pack 
up the balloon, then next day went to 
the hospital, to discover he had a 
broken vertebra. 

Only entrant to get out of the State, 
and the apparent winner of the race, 
was the Goodyear balloon. It landed 
at Presho, S. D., 385 miles from Den- 
ver. This was far from the 571-mile 
national record, standing since 1927. 


Airline Map Expands 

Two new far we9t services organized. New equipment 
for Hanford. Four and a half days to Buenos Aires 


A schedule speed-up that went into 
effect July 16 will bring airmail from 
Buenos Aires to New York in days 

over Pan American-Grace’s South 
American west coast route. This cuts 
about a day from the old schedules. Pan 
American service down the east coast 
to Rio de Janiero will be increased from 
once a week to twice a week. 

June 26 American Airlines put the 
first of its new Douglas DST Flagships 
into service on a non-stop New York- 
Chicago run. Two round trips a day 
are being flown, with the schedule call- 
ing for a four hours and 45 minutes 
flight westbound, three hours and 55 
minutes eastbound. The ships are car- 
rying fourteen passengers. When 
American’s full complement of twenty of 
the big Douglases is delivered, the eight 
DST’s (sleepers) will be transferred 
to the transcontinental run for over- 
night service. The rest will be used as 
day planes. Flagships for the seven daily 
New York-Boston round trips are fitted 
for twenty passengers. 

July 8 marked the finish of 1,000,000 
miles of flying for Boston-Maine Air- 
ways. Since 1933, 25,225 passengers 
have been carried without accident. 

Capital Airlines, Inc., has been 
formed at Boise to operate one round 
trip a day between Boise and Pocatello, 
Idaho. Flying equipment will be a 
Becchcraft. 

Central Airlines has added a fifth 
daily round trip on its Detroit-Wash- 

Permission for passenger service be- 
tween Chicago and St. Louis by way of 
Peoria and Springfield, 111., has been 
granted Chicago and Southern by the 
Illinois Commerce Commission. One 
round trip daily is planned. 

The ICC has reassigned for hearing 
on Aug. 10 Delta’s petition for an in- 
crease in mail pay. The case was orig- 
inally scheduled for July 13. Also post- 
poned, until Sept. 15, is the hearing on 


Eastern's complaint that American was 
violating the air mail act by maintain- 
ing passenger service between Newark 
and Washington. 

Hanford Airlines, control of which 
has just been bought by Thomas For- 
tune Ryan III, will put 10-passenger 
Lockheed Electras in service on its 
Kansas City-Twin Gties run, cutting 
two and a half hours from former fly- 
ing time. General offices and shops 
have been moved from Sioux City, 
Iowa, to Kansas City. Officers of the 
company: A. S. Hanford, president; 
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Thomas Fortune Ryan III. executive 
vice-president; J. W. Miller, vice- 
president and general manager; J. C. 
Collins, secretary-treasurer. 

Inter-Island Airways, ol Hawaii, 
has won from the ICC an increase in 
mail pay from 19.5 cents to 25 cents 
per airplane-mile over its 330-mile 

Mountain Airways Corporation, with 
headquarters at Rawlins, Wyoming, 
has been formed to provide daily serv- 
ice between Billings, Montana, and 
Salt Lake City, and a connecting serv- 
ice between Rawlins and Denver. 
Maintenance base will be at Rawlins. 
Officers are: W. G. Finley, president; 
A. L. Sherwood, vice-president; M. 
Wahl, secretary-treasurer, and Fred 
Wahl, general manager. Maintenance 


The Navy seems to be going in for 
bombers. In June 191 dive bombers and 
scout bombers were ordered from Cur- 
tiss, Northrop, and Chance Vought. 
Then last month came an order for 50 
flying boat patrol bombers (VPB), at 
a total cost of $4,898,000. It went to 
Consolidated Aircraft, already building 
60 of the XP3Y type flying boat for 
the Navy. Engine installations for the 
new flying boats have not yet been 
specified by the Navy. 

The month’s Army orders were more 
diversified. July 23 Assistant Secretary 
of War Woodring announced the 
award of a $1,259,235 contract to Cur- 
tiss Aeroplane and Motor. It calls for 
an unannounced number — “sufficient 
... to provide for a thorough service 
test” — of Curtiss YA18s, two-engined, 
all-metal, midwing monoplane attack 
ships. They are said to be the world’s 
only twin-engined attacks. Wright 
1,000 hp, G-Cyclones (page 37) will pro- 
vide power. Landing gear is retractable. 
The War Department’s release says it 
is “generally credited with being the 
fastest two-engined military airplane 
built to date.” 

The second Army order went to 
Lockheed, and was for three Electras, 
at a cost of about $150,000. They arc 


will be under the supervision of Rich- 
ard A. Wahl. 

Pennsylvania set a new traffic record 
in May by carrying 5,807 passengers 
over the Washington-Detroit-Mihvau- 
kee route, an increase of more than 40 
per cent over April. W. S. Rosenber- 
ger, operations manager, has reported 
that seven new radio stations, supplied 
by the RCA laboratories, will be installed 
at Washington, Pittsburgh, Akron, 
Cleveland. Detroit, Grand Rapids and 
Milwaukee. 

W. A. Patterson, United Air Lines 
president, has announced that the com- 
pany will purchase five additional 
Douglas DC-3's at $103,000 each, 
bringing the total to 15. A sixth daily 
round trip schedule has been added on 
the mid-continent coast-to-coast route. 


scheduled for delivery in August and 
September. Order No. 3 in the series, 
to Stearman, was for 50 primary 
trainers, at a cost of $329,659. 

Another Army item of interest con- 
cerns the Wilcox bill, passed more than 
a year ago, to establish an indetermi- 
nate number of air bases about the 
country. They would be to permit 
rapid mobilization of a hypothetical 
1,000-plane air force. The Army has 
set up a board of three officers to select 
a site for the first of these bases near 
Fairbanks. Alaska. The board consists 
of Lieut. Col. Wilmot A. Danielson, 
Quartermaster Corps.; Major Otto G. 
Trunk, Air Corps, and Major Albro L. 
Parsons, Medical Corps. 

They will be supplied with plans of 
the layout desired, and other detailed 
instructions. Principal item to be con- 
sidered will be the problem of an ade- 
quate foundation to withstand the 
heavy pounding of landing bombers. 
The Fairbanks base is considered to be 
a branch of the general base for the 
northwest, as yet unlocated. It will 
form an Alaskan central supply depot 
for fuel, ammunition, and servicing, 
though planes will actually be based at 
smaller surrounding fields for the dif- 
ferent divisions of the GHQ Air Force, 
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so as to avoid the danger of concentrat- 
ing the whole force in one spot. The 
Alaskan base will probably not be fin- 
ished before 1939. Although definite 
plans are not yet drawn, it is indicated 
that eight such bases, in all, will be 
constructed, each designed to accom- 
modate a swift concentration of the 

Industry Notes 

A factory lour allows increased 
production, expansion 

The Stearman Aircraft Company 
has recently delivered a fleet of Model 
87 D1 advanced trainers to the Argen- 
tine. They are two-place biplanes 
powered by 320 hp. Model TIB Pratt 
& Whitney Wasp Jrs., and equipped 
with Hamilton Standard adjustable 
pitch propellers. Some are equipped 
with Edo floats for water service. 

Up till July 1, Wright Aeronau- 
tical had received orders for more 
than 1,000,000 hp. from about 1,300 
Cyclone and Whirlwind engines. Of 
these, more than 1,000 were Cyclones — 
432 of them the new 1,000 hp. Gs for 
installation in the 82 Douglas and 13 
Boeing bombers now building for the 
Army. In civilian use, at least 40 of 
the Gs will go into American Airlines’ 
fleet of 20 Douglas Flagships. 

Engel Aircraft Specialties have 
moved their shops from Glendale, Cal., 
to their own building in Escondido. 
The first of two units, including spin- 
ning machine, drop hammer, and power 
hammer, have been set up. It is planned 
to install additional machinery to take 
care of increased business. 

The Stearman-Hammond Aircraft 
Corporation has been formed in San 
Francisco, Cal., to manufacture the 
Hammond Model Y, one of the planes 
being tested by the Development Sec- 
tion, Bureau of Air Commerce, in the 
Bureau’s quest for a safe, inexpensive 
plane for large-scale production. Head- 
ing the organization are Dean B. Ham- 
mond, Lloyd Stearman, and Samuel 

Seversky Aircraft, in compliance 
with requests from those countries, will 
submit sample planes to China, Brazil 
and the Argentine. To China will go 
an amphibian fighter: to South Amer- 
ica a modification of the single-seat 
pursuit ordered by the L T . S. Army. 


Orders, Organization 

50 Consolidateds for Navy. Army orders ships from 
Curtiss, Lockheed, Stearman. Air base for Alaska 
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Flying the trans-Andean route between Santiago, Chile, 
and Buenos Aires, in the Argentine, is but an incident 
in the log of Pan American Grace. • Across the spec- 
tacular stretch which lies in the shadow of the highest 
mountain ranges of the Western Hemisphere, Pan 
American makes the run in five hours ... in Doug- z 
las Transports. • On 


than 7000 miles of their far-flung system. Pan American 
and Pan American Grace Airways fly these familiar 
Douglas Transports . . . which have given the air- 
ways of the world more luxury, more security and 
speed than has ever been offered in trans- 
portation before. • Douglas Aircraft Company, 
Inc., Santa Monica, Calif. 


m 

- D O U G L A S 


WHEREVER YOU GO . . TRAVEL VIA LUXURIOUS DOUGLAS EQUIPMENT 


IN AMERICA ... On American Airlines, Inc. . . . Eastern Airlines 
Pan American Airways . . . T. W. A., Inc., and Wilmington-Calalina 

IN TIIE ORIENT . . . On Japan Air Transport, China National Avia- 
tion Corporation, and K. N. 1. L. M. in the Netherlands Indies. 


IN SOUTH AMERICA ... On Pan-American Grace Airways. 

IN EUROPE . . . Deutsche Lufthansa in Germany; K. L. M. in the 
Netherlands; L A. P. E. in Spain; L 0 T in Poland; C. L. S. in Czecho- 
slovakia ; Avio Linee Italicnc in Italy; and Swissair in Switzerland. 

IN AUSTRALIA . . . Holyman's Airways. 



TO RIGID AIR LINE SCHEDULE 


Roebling has pioneered in the development of Wire Aircraft Products 


TODAY and since the inception of the aviation 
industry, Roebling keeps step with an industry 
whose constant watchword has been Progress. 
Most principal plane builders now turn to 
Roebling for the solution of their wire and cable 
problems. And in the years to come Roebling 
will continue to pioneer in the improvement of 
wire aircraft products. ^ 


Roebling Wire Aircraft Products include: — 
Tinned Aircraft Wire; ig-tvire Aircraft Strand, 
Tinned or Galvanized; Aircraft Cord { d x 7. 7x7, 
y x 11 )}, Tinned and Galvanized: Ferrules and 
Thimbles; Serving and Locking Wires; Control 
Strand and Casing; Electrical Power and Lighting 
Cables; Gas and Electric Welding Wire. 

. John A. Roebling's Sons Co., Trenton, N. J. 


ONLY A FINE PRODUCT MAY 


EAR THE NAME ROEBLING 
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Last month an order for 400 Con- 
tinental A 40-3 motors for the Taylor 
Aircraft Company was announced. 
This month an order more than twice 
as large — for 1,050 — is recorded. Fifty 
of them will be equipped, for experi- 
mental purposes, with dual ignition 
systems. 

Cub production for the year is sched- 
uled around 600. In the first five months 
that the new models were in production 
— from Feb. 1 to July 1 — 211 Cubs 
came off the production line. This 
nearly equalled 1935’s record 230 
planes, which was 20 per cent of all 
non-military planes produced. This 
year's July production totaled 70, all 
that were produced in the whole year 
of 1934. 

Ranger Engineering Corporation, 
of Farmingdalc, N. Y., has launched a 
production program for 100 of the new 
145 hp. Model 6-390-D Ranger engines, 
an improvement over the B model, of 
which 25 were produced last year. To- 
tal production will go to the Fairchild 
Aircraft Corporation, of Hagers- 
town. Md., for installation in the 1936 
Fairchild 24s. 

United Aircraft Corporation has 
4,700 employees on the payroll, as com- 
pared with 3,800 a year ago. 

B. D. DeWeese, president of the 
Stinson Aircraft Corporation, 
has announced a record of seven million 
miles flown in Stinson Reliants in the 
first six months of this year without a 
single fatality to pilots or passengers. 

Canadian Airways, Ltd., has or- 
dered two 10-passenger Lockheed 
Electras for experimental flying prior 
to the letting of contracts for trans- 
Canada mail service. The ships cost 
about $50,000 each. Another Electra 
has gone to the recently reorganized 

Hanford Airlines. 

Commercial production was scheduled 
to start early in July at the Arrow 
Airplane & Motor Corf, plant in 
Lincoln, Neb. Arrow Model F, ATC 
601 for which was issued last April, is 
powered with a modified Ford V-8 
engine delivering 82 hp. According 
to F. Pace Woods, executive vice-presi- 
dent of the company, a production 
schedule of four planes a day will 
be reached by fall. 

The Summer meeting of the Main- 
tenance Committee of the Air Trans- 
port Association was held July 9, 10, 11 
at the Hollywood Plaza Hotel, Holly- 
wood, Cal. It was chairmanned by 
TWA’s maintenance chief, W. A. Ham- 
ilton. The Committee’s secretary is 
Fowler W. Barker, of the A. T. A. 

Recently came word that after sev- 
eral months of negotiation, the Alliance, 
Ohio, Chamber of Commerce has se- 
cured for Taylorcraft Aviation Com- 
pany the 60x300 ft. factory in Alliance 
formerly occupied by the Argo Airplane 
Co. There the company is being set up 
with Mr. Taylor at its head, K. W. 
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Tibbits as production manager, and 
L. W. Salchow in charge of welding. 
Jigs, equipment, planes and parts in 
process have been moved to the new lo- 
cation, and facilities for production are 
ready. The Taylorcraft is a two-place, 
side-by-side high-wing monoplane pow- 
ered with a Continental motor. It will 
sell for $1,495, and a number of orders 
are reported. 

To power Douglas bombers, the War 
Department has ordered 150 Wright 
Cyclone R-1820-G engines, rated at 

1,000 hp. at the take-off (see page 37). 
Total contract price is $1,327,190. 

Further, Faster 

Army fliers capture amphibian 
distance; Italians claim eight 

Two FAI amphibian records fell un- 
der an attack by the Army Air Corps 
June 29. In a 1,425 mile non-stop flight 
from San Juan, Puerto Rico, to Lang- 
ley Field, Va., Maj. Gen. Frank M. 
Andrews, commander of the GHQ Air 
Force, and Maj.-Gen. Frank R. McCoy, 
commander of the army's second corps 
area, broke by nearly 400 miles the 
record set last January by another Air 
Corps plane of the same type — a 
Cyclone-powered Douglas O-A-5 am- 
phibian. The trip, against headwinds, 
was made in eleven hours, nine minutes. 
Second record for the flight was the 

1.000 kilometer speed record established 
by Harry Richman in February, 1935. 

A few days later an Italian announce- 
ment claimed eight world seaplane 
records, set in a tri-motored Cant Z. 506. 
The records are for speed over 1,000 
and 2,000 kilometer (621 and 1,242 
mile) courses, empty and with loads 
of 1,102, 2,204, and 4,409 pounds. The 
ship clocked 190 m.p.h. over the 1,000 
kilometer course, 194 m.p.h. over the 

2.000 kilometer course. 

In the feminine category, Mile. 
Maryse Hilz, flying a Potez 50, broke 
both the French men’s and women’s 
world altitude records at Villacoublay, 
France, June 23. She reached a height 
of 46,947 ft. The men’s world record 
is held by Renato Donati, of Italy, at 
47,352 ft. 
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Financial 

Capital expansion. Profits for 
Bentlix, Boeing 

Bell Aircraft Corp. directors have 
approved a refinancing plan for acqui- 
sition of $500,000 in new working 
capital for a 70,000 sq.ft, factory ex- 
pansion. New stock would be issued 
in exchange for present preferred and 
common stock. The company, organ- 
ized a year ago, has $1,300,000 in un- 
filled orders, employs 450 men at the 
old Consolidated Aircraft plant at 
Buffalo. 

Airplane & Marine Direction Finder 
Corp. (Lindenhurst, N. Y.) has filed 
a petition for reorganization. Assets 
are listed at $739,240, including $400,- 
000 in patents, and liabilities are the 
same. Capital stock consists of 1,000 
shares of 6 per cent preferred, with a 
par value of $100 each, and 100,000 
shares of common, with no par value. 

Consolidated Aircraft is offering 
exchange rights to stockholders of 
record July 16. Three dollar pre- 
ferred stock, at $50 a share, will be 
available in the ratio of one share 
for each 25 shares of common now 
held. The rights expire Aug. 14. 

Douglas Aircraft is offered 93,480 
shares of new capital stock to holders of 
record July 13, at the ratio of one 
share for each five held. The price was 
$45. Stock not subscribed when the 
rights expired Aug. 3 was offered to 
the public by underwriters. 

July 6 Ex-Cell-0 Aircraft and Tool 
declared a 15 cent dividend, the first 
since July, 1930. Profit for the second 
quarter of this year, ended June 30, 
amounted to $131,655, equal to 34 cents 
a capital share. This compares with 
a $1 14,169 profit for the same period 

Robert E. Gross, president-treasurer 
of Lockheed Aircraft, has announced 
that about 98 per cent of the 63,534 
shares of capital stock offered through 
rights has been subscribed, increasing 
the company's cash reserve about 
$350,000. 

To provide new working capital for 
Seversky Aircraft, J. A. Sisto & Co. 
are offering 200,000 shares of $1 par 
value common stock for $3.75 a share. 
The stock is part of an issue of 840,000 
shares. Seversky reported a loss of 
$3,905 for the four months ended 
April 30. 

Second quarter profits for Bendix 
Aviation and its subsidiaries amounted 
to $1,008,740, compared with $807,646 
a year ago. 

Another company to show a second- 
quarter profit was Boeing, which re- 
ported a profit of $133,982 before 
provision for federal surcharges on 
undistributed earnings. Loss for the 
same period last year amounted to 
$224,558. 
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In attaining high altitudes aircraft engines are 
subjected to tremendous loads and stresses ... to 
radical changes in temperature. Hence vital parts of 
these heavily-burdened power plants must be endowed 
with super toughness and super strength. 

The materials which most satisfactorily 


these require- 
ments are the Nickel Alloy Steels. Their resistance to fatigue, 
stress and wear not only insures dependable engine performance 
but minimizes the cost of upkeep. 

The universal adoption of the Nickel Alloy Steels for propeller shafts, 
crankshafts, connecting rods, gears and other highly-stressed engine 
parts, testifies to their suitability and safe performance. 

Consultation on problems involving the use of alloys containing Nickel is invited. 


NICKEL ALLOY STEELS 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 
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StUoois, Smites, and Avm&tis 

A state-by-stale tour of the flying fields 


• ALABAMA — Birmingham's Sixth 
Annual Air Carnival, June 6-7, drew 
10,000 spectators the first day. The 
Birmingham Aero Club turned over 
a $500 profit to the city. . . . Mobile 
is considering $102,000 of WPA air- 
port improvements, including addi- 
tional runways, lighting, and enlarge- 
ment of the administration building. 

• ARIZONA— The WPA is installing 
an air marker at Nogales to indicate 
the direction to the airport. 

• ARKANSAS — A three-day air show, 
sponsored by the 154th Observation 
Squadron, was held at Little Rock 
Airport early in July. Coincident 
with the show, the squadron's new 
hangar was dedicated. 

• CALIFORNIA— An air show fea- 
turing parachute jumps was scheduled 
early in June for Arlington Airport, 
Riverside. . . . The Bakersfield 
Chamber of Commerce is considering 
the erection of a radio marker beacon 
at Kern County Airport. . . . The 
WPA has allotted $123,000 for two im- 
provement projects at Oakland Munic- 
ipal Airport. One project calls for 
installation of additional fire control 
mains, the other for draining, leveling 
and surfacing a 500x5, 000-ft. runway, 
and relocating present boundary 
lights. . . . The Aviation Country 
Club of California, Inc., sponsored an 
air tour from Los Angeles to Sonora 
late in May. Forty-six planes and 131 
people participated. Winner of first 
place in the Navigation Efficiency 
Test was Miss Frances Brayton, who 
flew a Kinner. ... Tex Rankin, 
Portland, Ore., acrobatic flyer, has 
joined Aircraft Industries, Inc., Stin- 
son distributors in the Southwest based 
at Grand Central Air Terminal, Glen- 


• CONNECTICUT — The reorgan- 
ized Connecticut Aero Club, at a 
meeting in Bridgefort late in June, 
urged establishment of a suitable air- 
port in the city. Club president: W. 
Parker Seeley. . . . The Bureau of Air 
Commerce has given final approval to 
a $100,000 WPA project for construc- 
tion of an administration building at 
Brainard Field, Hartford. It is the 
second part of a three-phase program 
for rehabilitation of the field after the 
spring floods. 


• COLORADO— The Bureau of Air 
Commerce will establish an emergency 
landing field on 122 acres of land 9 


miles west of Greeley which it has 
leased. . . . Stuart V. Wandell has 
been named manager of the Colorado 
Springs Municipal Airport, to suc- 
ceed Max Piele, who resigned. Wan- 
dell holds both a transport and a me- 
chanic's license. 


• DELAWARE — A radio beacon is 
being installed at the Du Pont Airport, 
Wilmington. . . . The Rehoboth Air 
Service, Inc., has established an air- 
port at Rehoboth Beach, and has 
erected a hangar and office. A Taylor 
Cub will be used for student instruc- 
tion. . . . Air Services, Inc., has 
erected a new hangar at Bellanca 
Field, New Castle. 


• FLORIDA— At the annual meeting, 
late in June, of the Miami Aero Club, 
the following officers were elected: 
president, Arthur E. Curtis; vice- 
president, Lewis Sevier; treasurer, 
Royce Chalmers; secretary, D. Van 
Orsdel. The club is considering acqui- 
sition of its fifth plane. . . . Miami is 
considering enlargement and improve- 
ment of the Miami Municipal Airport. 
Included in present plans is an addition 
of 700 acres and rerouting of highways 
between city and airport. 


• GEORGIA — Improvement work at 
Swainsboro Airport is reported well 
advanced. . . . Topsoil is being spread 
on the Macon Airport. Later run- 
ways and a hangar will be constructed. 

• IDAHO — Boise is considering con- 
struction of a mile-square airport with 
WPA funds. ... The WPA has re- 
leased $16,000 for improvement work 
at Burley Municipal Airport. Prin- 
cipal item will be a new hangar, large 
enough for three planes. . . . I. R. 
Johnston, Josephine E. Johnston, and 
J. Ward Arney have formed a com- 
pany known as Air Transport, Inc., at 
Coeur d’Alene. A Bellanca will be 
used for passenger and freight trans- 
port. Pilot: Ben Bieber. 

• ILLINOIS— Nelson Weber, Stan- 
ley Kluzck and Frank Fleck have 
established the Lake Springfield Air- 
port, Springfield. East-west and 
north-south runways have been con- 
structed, and a hangar is also planned. 
Kluzek, who is chief pilot at the field, 

for student instruction, and Fleck will 
bring his Taylor Cub to the 'field. 

. . . Flood lights have been installed 
at the Danville Municipal Airport by 
the eight ship owners who hangar their 
planes at the field. The steel frame- 
work of a six-plane hangar is already 
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“Airline 
Technician 

One of 10 famous BOEING SCHOOL courses 

As one of Us 10 outstanding elective subjects chost 
courses Boeing School offers w« aims 

only one "restricted" ground 
course, the 9-month “Airline 
Technician .” This is a post- 
graduate course for men with 
engineering college degrees. It 
supplements your technical 


The 12-month "Airline Me- 
chanic/' Boeing School^ bask 






nance procedure . . . gives you 
the background of practical ex- ground training 
perience demanded of a " ' 

Design, Air Transport or Op- 
erations Engineer. 

United Air Lines stands be- 
hind the Boeing School. Officials 
of United confer with Boeing 
School faculty . . . help create 
courses based on the practical 

experienced airline. 

In the "Airline Technician" 

1392 close-packed hours ... se- 
lected from advanced Assembly 
and Shop work, Fabrications, 
sign, advanced Airline Economy. 


The 24-month "Airline Op- 
thorough preparation 


electrical. 

. . . a sound background for 
such jobs as assistant field man- 
ager, field clerk, traffic man, and 
other semi-technical positions. 
Send for NEW Bulletin today 
There is a Boeing School course 


scribes ground and ai 


ment of the latest type. Service 
work, seminar lectures and con- 
struction projects give you a 
thorough grasp of present day 
techniques, of coming trends in 
development and invention. In 
addition, you "major" in special 


The 2-year “Airline Pilot 
and Operations" course is 

coupon for details. 
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New McGRAW-HILL 


Aviation 


Books 


Wood’s TECHNICAL AERODYNAMICS 

A simplified, practical treatment of the aerodynamics of 
airplanes, covering the basic principles of airplane flight, 
and ' emphasizing reliable technical data and their use in 
making calculations of airplane performance and stability. 
330 pages, illustrated, $3.50. 

Nelson's SEAPLANE DESIGN 

Gives a wealth of important information and data covering 
the problems of aeronautics and marine design, without 
duplicating existing material on the respective, subjects. 

and separate float seaplanes of the latest ty-pe. 274 pages, 
illustrated, $3.50. 

Younger’s STRUCTURAL DESIGN OF METAL 
AIRPLANES 

A complete guide to modern methods of designing all-metal 
airplanes, from general requirements and factors of air- 
plane design, and design procedure, up to the latest devel- 
opments available on the design of thin sheet metal airplane 
construction. 334 pages, illustrated, $4.00. 

Pramlll-T iet jens’ FUNDAMENTALS OF 
HYDRO- AND AEROMECHANICS 

A concise treatment of hydrostatics and a more elaborate 
treatment of aerostatics. Treats in larger part of the so- 
called classical hydrodynamics. The trend throughout is to 

mental development. 270 pages, illustrated, $4.00. 

Prandd-Tietjens’ APPLIED HYDRO- AND 
AEROMECHANICS 

Begins with a discussion of the laws of mechanical simi- 
larity and the rules regarding model tests. ^Olher topics 

theory, methods of measuring velocities, design of wind 
tunnels, methods of making visible flow lines, etc. 315 
pages, illustrated, $4.00. 

Send for these books for 10 days’ examination 
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ice. Concord Municipal Airport, has 
equipped his Stinson with lights for 
night flying. The company's fleet was 
recently brought up to five with the 
purchase of a Kittyhawk. 

• NEW JERSEY — Five planes carry- 
ing fifteen people took off from Cald- 
well Airport late in June for an aerial 
picnic at Baltimore. . . . The New 
Jersey State Aviation Association, 
formed less than three months ago. 
has a membership of nearly 500. 
Officers: Grove Webster, president: 
Russell C. Johns, vice-president; H. 
Myers Bogert, secretary-treasurer. . . . 
Maj. Robert L. Copsey has received 
permission from the Civil Service Com- 
mission to continue in his present posi- 
tion of technical adviser at Newark 
Airport until Oct. 1. . . . The Lus- 
combe Airplane Development Corp. 
has received a three-year lease on the 
Mercer Municipal Airport, Trenton. 

• NEW YORK — Plans are being 
made for a third hangar at Rochester 
Municipal Airport as a WPA project. 
It would cost $65,000, and bring the 
total allotted to the field up to $865,000. 
The two present hangars on the field 
are already filled to capacity with the 
25 planes regularly based there. . . . 
F. B. Downing, Jr., manager of 
Niagara Falls Municipal Airport, has 
bought a new four-place Stinson, 
which will be used for charter work. 
. . . Elmira is considering purchase 
of the American Airlines Airport. 
$29,500 has been included in the budget 
for the purchase. ... At the second 
joint convention of the New York State 
Aviation Association and the New 
York State Airport Managers Associa- 
tion at Buffalo, Max J. Pollet, presi- 
dent of the Aviation Association, 
favored nationwide federal regulation 
instead of state regulation. Nathaniel 
E. Duffy, Buffalo Airport manager, 
was chairman of the session. . . . 
Buffalo is considering the develop- 
ment of an airport on Grand Island 
to supplement the present municipal 

• NORTH CAROLINA — The Dur- 
ham City Council has voted $40,000 
for acquisition of a 140 acre airport 
site north of the city. WPA assistance 
will be sought in its development. . . . 
A plan is reported to move the hangars 
at Miller Municipal Airport, Winston- 
Salem, 2,500 ft. north of their present 
position, to bring them within 200 ft. 
of the highway. . . . Charlotte is 
making plans for a complete light- 
ing installation at the municipal air- 
port. 

• OHIO — The Toledo City Council 
has voted for acquisition of Trans- 
continental Airport, and is seeking 
means of raising the $60,000 required 


for its purchase. . . . Norton Airport, 
Columbus, has been leased by the 
Midwest Aviation Corporation, of 
which George Clyde is president and 
general manager. . . . An air show 
sponsored by the Toledo News-Bee 
and featuring Lieut. Joseph C. Mackey 
and his Linco Aces in a program of 
stunt flying drew 50,000 spectators to 
Transcontinental Airport in June. The 
show was under the direction of Chet 
Fenton, airport manager. 

• OKLAHOMA — Thirty-nine planes 
bearing about 80 passengers took part in 
the third annual Oklahoma State Air 
Tour, which started from Tulsa June 
13 and finished at Oklahoma City the 
next day. . . . WPA improvements at 
Oklahoma City Municipal Airport, 
to cost $161,770, include a new hangar 
and improvements in the landing area. 
. . . Tulsa has $63,000 in WPA funds 
to complete runways and grade the 
field and provide drainage. . . . In- 
creased flying activity lias compelled 
Clyde Nuckols, operator of the South- 
west Aviation Service Co. in the south 
hangar at Oklahoma City Municipal 
Airport, to expand his facilities. Nor- 
man Blake has been put in charge of 
the engine shop, which has been fully 
equipped. A radio department has 
been added under the direction of 
George Hales. Student instruction, 
for which a new Taylor Cub has been 
added to the fleet, is in charge of 
Haskell Shaw. 

• OREGON — The Private Flyers As- 
sociation held its second annual National 
Amateur Air Meet at Eugene Airport 
late in June. ... A committee has 
been appointed by the Governor to 
draw up plans for the second north- 
west aviation planning council, to be 
held at Portland in November. Mem- 
bers : James Ford, Spokane ; Harry K. 
Coffey, Portland : W. R. Graham, 
Boise; William Ferguson, Helena, 
and Allan D. Greenwood, Salem. 

•PENNSYLVANIA — Almost 800 
men are at work on Harrisburg Air- 
port under a $770,000 WPA project. 
When finished, the field will have three 
runways, 4,000, 3,900 and 3,600 ft. in 
length. . . . Somerset is considering 
purchase of the Webster Barron tract, 
north of the city, for development as a 
S167.000 WPA project. ... The WPA 
has allotted $3,175 for airmarking in 
Cambria, Somerset, Bedford and 
Blair counties. Twenty-four towns 
are included in the program. . . . 
Connellsville is seeking condemna- 
tion of 400 acres of land for a county 
airport. . . . The DuBois City Council 
has moved to provide $17,500 to secure 
from the WPA $140,000 for improve- 
ment of DuBois Municipal Airport. 
... The WPA has allotted $102,850 
for the improvement of Waynesburg 
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Municipal Airport. ... A $98,000 
WPA project at Waynesboro Munici- 
pal Airport will provide a new 80x100 
ft. hangar and two runways, 1,750 and 
2,100 ft. long. . . . Charles Taylor 
has purchased a low-wing Aeronca, 
which will be based at the Brookville 
Airport. 

• SOUTH CAROLINA— Another two 
months will be required to finish 
Columbia’s $138,000 WPA project, 
which will provide three runways and 
a lighting system. . . . Two of 
Charleston Municipal Airport’s three 
runways have been completed, and 
work on the third is progressing. 

• TENNESSEE — The National Park 
Service has recommended establish- 
ment of an airport in the Buffalo 
Springs Fish and Game Preserve. 
Development is conditional on the 
State’s acquiring the necessary land. 
. . . The first plane landed at Nash- 
ville Municipal Airport late in June 
after the WPA had virtually completed 
a $750,000 improvement program. The 
three runways are 4,800, 4,500, and 
3,200 ft. long. . . . Ben Douglas has 
been elected president of the Dawn 
Patrol, Memphis. Other officers: 
Mervin Rosenbusli, Jr., vice-president; 
Ray Mount, secretary-treasurer ; Sam 
Nickey, Jr., business manager. . . . 
The State Highway Department is 
scheduled to undertake improvements 
at the Clarksville Airport. 

• TEXAS — Air Activities, Inc., Hous- 
ton Municipal Airport, have recently 
sold three Fairchild 24s, for which 
they are State distributors. . . . The 
Dallas City Council is considering a 
$500,000 bond issue for improvements 
at Love Field, to include enlargement, 
completion of the runways, and con- 
struction of an administration building. 

. . . The Bureau of Air Commerce 
has tentatively approved plans for the 
installation of a blind landing system at 
Meacham Field, Fort Worth’s Munici- 
pal Airport. . . . The American Legion 
sponsored an air show at the Tri- 
State fair grounds, Amarillo, July 4. 

. . . The Houston Junior Chamber 
of Commerce sponsored an Aviation 
Week early in June. The city is con- 
sidering selection of a site and appli- 
cation for a WPA improvement fund 
for a municipal field a short distance 
from the heart of the city. 

• UTAH — The Governor has appointed 
a committee to recommend laws relat- 
ing to aviation in the State. Mem- 
bers are Arthur McFarlane, S. D. 
Thurman, B. F. Redman, E. A. Cul- 
bertson, G. P. Backman, and Calvin 
W. Rawlings of Salt Lake City; 
M. R. Hovey of Logan; Clayton Jen- 
kins, Provo; Ezra Fjeldsted, Ira Hug- 
gins, and Parter T. Robbins, Ogden; 
George A. Schultz, Price, and Dr. 
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u. a. uott treason, kichfield. . . . 
The Salt Lake City Commission has 
purchased an additional 20 acres for 
the enlargement of Salt Lake Munici- 
pal Airport. . . . Beaver City is 
planning construction of a mile-long 
airport to cost about $18,000. It will 
have a 60x60 ft. log hangar. 

• VIRGINIA — A permanent 100- 
kilometer speed course has been laid 
out with its starting point at Endless 
Caverns Airport. . . . The Flying 
Aces, under the sponsorship of the 
Petersburg Post of the American 
Legion, were scheduled to stage an air 
show late in June. . . .The WPA is 
building airports at Parksley and 
Gordonsville. . . . The Virginia 
Aeronautic Association sponsored an 
air show at the Meadowville Airport, 
near Warrenton, in June. . . . H. P. 
Grim, of Roanoke, is seeking a lease 
to operate Staunton Municipal Air- 
port. . . . WPA airport improvement 
allotments in Virginia include $11,000 
for Roanoke and $9,950 for Bristol. 
Plans call for clearing, grading and 
landscaping. . . . W. T. McGalliard, 
of Danville, has been elected presi- 
dent of the Virginia Aeronautic Asso- 
ciation, succeeding A. W. Card of 
Richmond, who was named honorary 
president. The association held a 
meeting in Richmond late in June at 
which a program for the development 
of aviation in the State was discussed. 

•WEST VIRGINIA — The WPA 
will install lighting equipment on 
Princeton Municipal Airport. . . . 
James Fette will be chief pilot at the 
reopened field at Glendale, near 
Wheeling. ... A fuel tank and pump 
will be installed at Parkersburg Mu- 
nicipal Airport, Maplewood. 


Schools 

• The Boeing School of Aeronau- 
tics, Oakland Municipal Airport, Oak- 
land (Cal.) will begin on Aug. 4 a 
special sheet metal course requiring 
only three months. The class is being 
organized to meet the skilled labor 
demand created by the $15,000,000 
worth of airplane contracts held by 
West Coast factories. The course will 
be eight hours a day, five days a 
week, or 480 hours of instruction. To 
the school’s already large fleet of 
planes used for flight instruction has 
been added a Stinson Reliant, powered 
with a 260 hp. Lycoming. 

• The Curtiss-Wright Technical 
Institute of Aeronautics, Grand 
Central Air Terminal, Glendale (Cal.) 
has had three more enrollments in the 
first six months of 1936 than in the 
whole year of 1935. The special high 
school teachers’ summer training 
course has been resumed, under the di- 
rection of Willard Staples. 

• Grand Central Flying School 
which is headed by Joe Plosser at 
Grand Central Air Terminal, Glendale 
(Cal.) has added a 125 hp. Kinner- 
powered Travel Air to its training 
fleet. Glen Binkley has been added to 
the school's mechanic’s staff for line 


• The entire spring term class of Parks 
Air College, East St. Louis (111.) 
was placed in jobs before its members 
had received their diplomas. 

• Roosevelt Aviation School, Roose- 
velt Field, Mincola (N. Y.) is having 
two additional hangars remodeled and 
equipped for the elementary classes. 
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A floor space of 20,000 sq.ft, will be 
added to the present 30,000 sq.ft. 

• The Ryan School of Aeronautics, 
Lindbergh Field, San Diego (Cal.) 
was expecting the largest enrolment 
in its history for the summer term, ac- 
cording to T. Claude Ryan, president. 

• The Tri-State Air Service will 
reopen Fokker Field at Glendale 
(W. Va.) for passenger service and 
student instruction. Chief pilot will 
be James Fette, of Wheeling. Joseph 
Higgins is head of the new organiza- 
tion. . . . Student flying at Air 
Activities, Inc., Houston (Tex.) 
Municipal Airport, has shown a marked 
increase. . . . The WPA ground school 
course at Miami (Fla.) graduated 455 
students late in June. . . .A. M. Gales, 
Harold Yeacer, Ernest Duclos and 
Edwin S. Boyce, Moline (111.) Air- 
port, have purchased a new Taylor 
Cub for student instruction. . . . 
Beauford R. Dake has leased the 
Orangc-Athol Airport, Athol (Mass.) 
where he will open a flying school. He 
will use a Stinson Detroiter and an 
Avro-Avian. . . . East Coast Air- 
ways, based at Clark Airport, Hanover 
(Mass.) has added two more instruc- 
tors to its staff : Fred Bedell and Lieut. 
John H. Patterson. A number of new 
students have signed up for flight in- 
struction. . . . Harry Boggs has 
bought a new Taylor Cub for student 
instruction at Middlesboro (Ky.) Air- 
port. Several new students arc train- 
ing. . . . The WPA is planning an 
aviation ground school in Yonkers 
(N. Y.) under the direction of Jack 
Wright. The course will include navi- 
gation, radio, meteorology and chem- 
istry as it relates to aircraft. . . . 
Paul Maxwell, of Renovo (Pa.) has 
ordered a Taylor Cub for student in- 
struction. . . . Plans are being made 
for the opening of a WPA ground 
school at Greenwich (Conn.) under 
the direction of George A. Loomis. 
... By early June Wayde Stewart 
and Jay Sodowsky, joint managers of 
Parkersburg (W. Va.) Municipal Air- 
port, had soloed seven students. All 
student instruction is in a Taylor 
Cub. . . . The WPA will conduct a 
ground school at the Albany (N. Y.) 
Airport. . . . Earl Hansen and Ai. 
Gillis have formed a flying school at 
Great Falls (Mont.) Airport, where 
they will use a Taylor Cub for in- 
struction. . . . Raymond Van De 
Veire is planning to give flying instruc- 
tion to a group of twelve at Bendix 
Municipal Airport, South Bend (Ind,). 
When they are licensed they will fly 
for Leonard J. Schrader & Co. as 
bonded pilots for the delivery of new 
planes from factory to distributor or 
consumer. . . . Fred M. Lencioni has 
purchased a new Taylor Cub for 
student instruction at Santa Rosa 
(Cal.) Municipal Airport. 
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1936 model 
Westing house 
Transmitter 


RELIABILITY ■ • • COMPACTNESS 
• • • LIGHTWEIGHT • • • PLUS • • 


m 


check these features 



TYPE ER Receiver 

High performances, easily installed 

sped, this 5-tube ER Receiver of- 
fers reception on three bands plus 
a pretuned frequency. Operates on 
12-volt battery. Instrument case or 
individual panel mounting also 
supplied for remote control. Weighs 
18 lbs. without cables and remote 
control. 8%x6%xl3%" exclusive of 
controls and mounting feet. Re- 
mote control unit is 5 ',4x4x1 14". 


A 100% modulated, 20 wait aircraft 
telephone transmitter which operates 
from a standard 12 volt battery. 
Light iceight .... One of the lightest 
sets completely installed per watt out- 

Inexpensive tubes .... Readily ob- 

control. Small installation charge be- 
cause of simplicity. Needs no expert. 


Instantaneous operation .... Made 

Two operating frequencies .... 3105 
and 3120 Ice. ^ 

Measures 12% x 8 x 8 Vs ". 

ard aircraft instrument ease. 

Luminous dial .... Antennae current 


Westing house Electric & Manufacturing Co. 

AILOR SALES CORPORATION 

Roosevelt Field, Mineola, N. Y. 


j'® Westinghouse 
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America's First 
Aircraft 

Insurance Group 

— USAIG — 

Over 11,000 paid losses 
Broad policies 
All American Companies 

— USAIG— 

80 John Street 724 So. Spring Street 

Now York City Los Angles. California 


REFINERY-SEALED CANS protect the purity of Kendall Oil 
against dirt, dust or contamination. This quality oil is refined 
by special processes 100% from Bradford Pennsylvania Crude. 
You can get Kendall at most airports throughout the country. 

KENDALL REFINING COMPANY • BRADFORD, PA. 
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AVIATION 


AvuUioa Peojtle 

Who’s icho and ichat they are doing 


• Aviation, proudly reviewing twenty 
years of aeronautical progress in this 
issue, pauses in tribute to Earle L. 
Ovington, air mail pilot No. 1, who died 
on July 21st On September 23, 1911 
Ovington picked up the first sack of air 
mail at Garden City, L. I., ten minutes 
later tossed it from his Gnome Rhone 
rotary-motored Bleriot to the waiting 
postmaster at Mineola, L. I., ten miles 
distant. Thus was put into practical 
operation the first delivery of mail by 
air. Graduated from M.I.T. in 1904, 
Ovington’s flight training was received 
at the Bleriot School in France in 1911. 
In 1909 he won a $10,000 purse for a 
160 mile cross-country derby from Bos- 
ton to Providence and return. During 
the World War he served with the 
Navy as Lieutenant Commander. His 
later years were devoted to consulting 
engineering and he was owner of the 
Ovington Air Terminal at Santa Bar- 
bara. A founder of the Early Birds, 
he was also a member of the Q.B. and 
National Air Pilots Association. 

•Charles W. France has been 
elected vice-president and general mana- 
ger of Curtiss-Wright Corporation 
assuming full charge of the St. Louis 
plant. Mr. France’s flying experience 
with the British Royal Flying Corps 
during the War led him back to avia- 
tion in 1929 as Division Superinten- 
dent of Western Air Express. In 
1934 he became operations manager for 
Eastern Air Lines, first at Atlanta, 
later at Miami, resigning to accept 
his present post. 

• Upon resignation of Charles W. 
France as operations manager for 
Eastern Air Lines, Sidney L. Shan- 
non was appointed his successor. A 
barnstormer in 1926, Shannon later 
formed his own flying service, joining 
Pitcairn Aviation in 1929. He 
.steadily advanced when that company 
was absorbed by Eastern Air Lines, 
becoming superintendent of the North- 
ern and Eastern division of the line, 
now its operations manager with head- 
quarters at Miami and Newark. His 
former job is taken over by George 
E. Gardner who has heretofore been 
superintendent of the Western divi- 
sion. Previously he had been con- 
nected with the Department of Com- 


• Fairchild Aviation Corporation’s 
newly appointed director and vice- 





president, Col. Virginius E. Clark, 
retired as chief aeronautical engineer 
of the U.S. Army sixteen years ago. 
Since then his designs have won many 
Army and Navy competitions, and his 
airfoils have been utilized on a large 
proportion of American planes, includ- 
ing record-breaking ships. Upon re- 
tirement from the Army he joined the 
Dayton Wright aircraft plant con- 
trolled by General Motors, and in 
1923 became vice-president and chief 
engineer of the newly organized Con- 
solidated Aircraft Corporation. 

• Upon resumption by Commander 
Wadleigh Capehart of his duties as 
executive officer at the Naval Air 
Station, San Diego, Capt. Arthur L. 
Bristol, formerly skipper of the car- 
rier Ranger, assumed his duties as 
commanding officer of the air base. 

• Herbert L. Sharlock has been 
elected vice-president, director of pub- 
licity, of Bendix Products Corporation. 
Mr. Sharlock is widely known in the 
industry through his many years con- 
nection with the publicity and exhibit 
activities of the Bendix enterprises, 
notably the Bendix trophies. 

•A familiar figure about the Wash- 
ington offices of the Aeronautical 
Chamber of Commerce, Louis Inwood, 
is now to be found behind a desk of 
the Interstate Commerce Commission. 
Code Authority for the commercial 
aviation industry during the once- 
upon-a-time NRA, he had also actively 


assisted Fowler W. Barker, secretary 
of the Fixed Base Operators and Air- 
port Committees of the Aero Chamber, 
in conducting nation-wide conferences 
of airport and fixed base operators 
held during the summer of 1935. Re- 
cently he has been engaged in a study 
of pending and impending legislation 
for the Chamber. Prior to joining the 
Chamber he was secretary of the Inde- 
pendent Operators’ Association. 

•Shifts in the publicity field; Richard 
Rummcl from Boeing Aircraft Com- 
pany to United Air Lines at Seattle. 
Harold Mansfield, formerly with the 
Seattle Post Intelligencer, takes his 
place at Boeing. 

• Bureau of Air Commerce has lost 
Inspector James N. Peyton to TWA. 
Peyton is now a first officer with the 
air line, having formerly been sta- 
tioned at Oakland Airport where he 
conducted flight tests and made annual 
inspections of airplanes. He is not 
new to commercial piloting, having 
flown the mail between Montreal and 
New York in 1929. 

• In recognition of the growing im- 
portance of its sales department, Ameri- 
can Airlines has placed Melvin D. 
Miller in the new post of vice-presi- 
dent in charge of sales, with head- 
quarters in Chicago. Mr. Miller, gen- 
eral sales manager for the past year, 
has also been named to the board of 
directors. He was at one time pro- 
fessor of business administration at 
the University of Texas. 

• Divided equally between the Ameri- 
can Rocket Society and Alfred Afri- 
cano, its vice-president, is the Rcp- 
Rirsch Prize of 5000 francs awarded 
by the Astronomical Society of France. 
The Society won its share by reason of 
ground tests made under the direction 
of John Shesta, president, from which 
were developed a successful rocket 
motor and a successful method of 
handling liquid fuels in rockets; also 
for shooting the first rocket to attain 
a speed of 700 m.p.h. Mr. Africano’s 
contribution was the compilation from 
the tests of three empyrical formulas 
which are now recognized as a basis 
for calculating performance of rocket 
motors, and the designing of a rocket 
that reached an altitude of 7i miles. 

• The first technical meeting on produc- 
tion problems to be held by the aircraft 
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•••23,000 MILES 


on the original set of 
Bendix H-T Spark Plugs 



T O the list of notable flights in which 
Bendix H-T Aircraft Spark Plugs 
have participated, Mr. Harold Farquhar 
adds another inspiring entry. His recent 
23,000 mile flight from Mexico City to 
London was completed with the identical 
eighteen Spark Plugs installed at Wich- 
ita before the start. Such performance is 
typical of the high degree of reliability of 
this widely used ignition equipment. 

SCINTILLA 

MAGNETO COMPANY, INC. 
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/Account SHIMS 

LAMINATED SHIM CO.. 21-18 44T« ME., LONG ISLAND CITY. H.Y. 


INCREASE YOUR PAYLOAD WITH 

BERRYLOID ZINC CHROMATE 
PRIMER P-27! 



BERRY BROTHERS 


PAINTS • VARNISHES • ENAMELS • LACQUERS 
DETROIT, MICHIGAN * WALKERVILLE, ONT. 


A COMPLETE 

TWO-WAY RADIO 

COMMUNICATION SYSTEM 
WEIGHS ONLY 23 lbs. 

INCLUDING RECEIVER TRANSMITTER AND 
DYNAMOTOR POWER SUPPLY 


IS WATT TRANSMITTER 3-BAND RECEIVER 
Loar-O-Phone T.I5, 15 wills 100% modulated; 2900-7000 KC; 
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industry will take place next October 
in Los Angeles, under the sponsorship 
of the Society of Automotive Engineers. 
Cooperating will be the Aeronautical 
Chamber of Commerce and the Air 
Transport Association. Carleton E. 
Stryker, chief engineer, Curtiss-Wright 
Technical Institute, has been appointed 
general chairman of the three-day meet- 
ing. Mac Short, Stearman Aircraft 
Company, is vice-president of the So- 
ciety representing aircraft engine inter- 
ests, and Opie Chenoweth, U. S. Army 

• W. H. Worden, district passenger 
agent for American Railway express for 
ten years, is now with Eastern Air 
Lines, managing traffic for the New 
Orleans district. He succeeds Sam 
Wilkes who has been made division 
manager in Atlanta. 

• Aviation people visiting this country 
from abroad: The Hindenburg brought 
Otto F. Merkel, former managing di- 
rector of Lufthansa, now associated 
with Dr. Rohrbach in the manufacture 
of German aircraft. He returns on the 
same ship Aug. 19, after a trip to the 
West Coast to inspect aeronautical man- 
ufacturing facilities . . . Roy Make- 
peace, manager of the Rand Airport, 
Johannesburg, South Africa, selected 
by the Carnegie Corporation to study 
and report upon design, production and 
management of airports and air traffic 
control in the U.S., leaves here the 
latter part of August to make a similar 
tour in Europe. . . . Pierre Janet, 
French war pilot and operations man- 
ager of Chargeurs Reunis, came to take 
delivery of three Sikorsky amphibians 
for operation in West Africa . . . 
Prince Louis Ferdinand of Germany, 
now with Lufthansa, an observer of 

Dr. Gustav Lachmann, associated 
with F. Handley Page in the develop- 
ment of slots, flew about the country on 
a postman’s holiday . . . Lt. Col. 
Chang Tsu Chien, commandant of 
the Air Force Technical School, Repub- 
lic of China, and an alumnus of M.I.T., 
re-visited old friends . . . F. R. 
Banks of Shell Oil Company and W. 
E. Rootes of Rootes, Ltd., London, also 

from the U.S.S.R. to study scientific 
research on aerodynamics, composed of 
G. N. Moussiniantz, chief of the 
aerodynamic laboratory of Z.A.G.I., 
Prof. V. S. Pyshmov, of the Jukovsky 
Air Academy, Messrs. K. K. Baoulin, 
I. F. Petrov and N. D. Dobrokhotov, 
engineers with Z.A.G.I. . . . J. 
Lecointe, F. Ricard, J. Roos and G. 
DuMerle of the French Air Ministry, 
and Messieurs Claude, Blutel, Dan- 
iel, Weill, Pubellier, Labeyrie, 
Ploix, Verdier, Schneider and Colas 
Renault, commercial representatives, 
who are on an inspection tour. 


Side Siifts 

By Robert R. Osborn 


T HE non-stop service between New 
York and Chicago is certainly a big 



always seem to be more amazing to the 
people actually in the business than 
to the general public, — at least we have 


quaintances in and out of the industry. 
One thing which makes this newest 
milestone stand out to us is an occa- 



ing folder and asked us to criticise it 
His first sentence for the proposed book 



let reads, “In case of a forced landing 
on a cross-country flight, the passen- 
ger pays a proportion of the quoted 
price for the full trip according to the 
ratio of mileage." 


As near as we can make out from 
reading the testimony before the Senate 
Military Affairs Committee regarding 
the proposed airport for Governor’s Is- 
land, New York, it would be an ideal 
airport which could operate only under 
restrictions, the dredging would im- 
prove the channel and the filled-in land 
would be a menace to navigation, and 
it would have perfect weather but would 
be unsuitable for the blind approach ra- 
dio landing system. 


The pictures of Max Schmeling board- 
ing the Zeppelin “Hindenburg” for the 
triumphant return to Germany were in- 
sports writers who saw him off, prob- 
to be going home with the aid of 

The papers report that the Nazi gov- 
ernment ordered the newspapers not 
to accept any more articles from the 
German sports writers who predicted 
Schmeling’s defeat. Of course that 
“can't happen here,” but if it had there 
certainly would have been a sudden 
rush for the relief rolls. 


There is interesting news about 
"Colonel” Hubert Fauntelroy Julian, 
the former “Black Eagle of Harlem.” 
The Associated Press dispatch states 
that the former self-styled Chief of 


the Ethiopian Air Force has changed 
his name to Colonel Huberto Fauntel- 
roy Juliano, has become an Italian citi- 
zen and is pushing plans for a flight 
from New York to Rome. 

Of course it’s his own affair but 
we'd advise the Colonel against making 
that flight. Think of the possibilities in 
case of a forced landing in the wilds 
of Harlem! 

In an article reporting the settling 
by the Post Oflice Department of five 
suits arising from the cancellation of 
the air-mail contracts, the New York 
Herald Tribune quotes from a letter by 
Attorney General Cummings: 

"Reports of the inspectors to the 
Post Office Department and other 
available data relating to this and other 
mail contracts have been fully ex- 
amined. There can be no reasonable 
doubt that the arrangements, under- 

the route certificate subsequently grew 
were highly irregular, and interfered 
with the freedom of competition con- 
templated by the statues." 

If he has been correctly quoted, it 
appears that the Attorney General must 
have been confused regarding which 
of the New Deal acts he was rendering 

only among the WPA and PWA work- 
ers that we have contemplation by the 


apologies for having flown so close to 
the Normandie that his seaplane hooked 

up on the forward deck, but he has cer- 
tainly placed his countrymen in an em- 
barrasing position. Now somebody will 
have to crack up a much larger air- 
plane on the deck of the Queen Mary. 

A Canadian trapper who pilots his 
own airplane on his route through the 
Northwest territory returns to civiliza- 
tion with the complaint that two 
grizzly bears pulled the door off of his 



ship and damaged the fabric while it 
was parked in the snow one night. We 
suppose that the grizzly bear can do a 

trapper-pilot can consider himself for- 
tunate that the American souvenir hun- 
ter does not range that far north. 
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DO WHAT DeNARDO DID- 


J^Lcjlt at 


<^&046ve> 


It 


HAGERSTOWN. MARYLAND 

July 5, 1936 


Roosevelt Aviation School, 

Mineola, Long Island, New York. 

Gentlemen: 

I started with the Fairchild Factory 
a week ago Thursday and am enjoying my 
work very much. 

I am in the Wing Department assembling 
box spars and wing panels for the F-45. 

The training I received at Roosevelt 
Aviation School has been invaluable. 


I wish to take this opportunity to thank 
you for all you did to help me get this 
position. I appreciate it very much. 



OLDEST GOVERN. 
MENT APPROVED 
SCHOOL IN THE 
EAST 


APPROVED FOR ALL 
CLASSES OF PILOTS 
AND MECHANICS 
LICENSES 


NEW AND IMPROVED 
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COURSES 
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INSTRUCTORS 


UNEXCELLED 


FALL CLASSES START SEPTEMBER 28 
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CLOSE-UPS OF NEW FAIRCHILD 45 
GOODRICH-EQUIPPED FOR SAFETY 








Goodrich Silvertowns 

THE SAFEST AIRPLANE TIRE EVER BUILT 
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—it's all the same to Milo Burcham and Thompson valves! 
Milo Burcham's specialty is upside down flying. He holds 
the endurance record of 4 hours and 5 minutes for in- 
verted flying. In many of his exhibitions he flies upside 
down, a few feel off the ground, at 225 miles per hour. 
It's no time nor place for motor failure! 

When Milo Burcham goes after inverted flying records 
he makes certain that Thompson Valves are in the 
motor. "In my style of flying," says Burcham, "I c 
tainly need a dependable motor. It relieves my e 
a lot to know that Thompson Valves are 
THOMPSON PRODUCTS, INC. • Cleveland • Detroit 








